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Engineering Research Development Center
Effects Range Low

Effects Range Median

Effects Range Median Quotient
Equilibrium Partitioning

Endangered Species Act

floating percentile

feet per second

Individual Permits

Los Angeles CSTF

Long-Term Management Strategy xiii

May 2005



Acronyms and Abbreviations

IT™M
LA/LB
LACDPW
LAHD
LARE
LARWQCB
LASQC
LBSWMP
LCP
LRM
m3
m3/yr
Hg

mgd
mg/L
MCL
MEC
MOA
MOU
mph
MLLW
MPRSA
MRP
NEIBP
NEPA
NOAA
NOx
NPDES
NPS
NSI
OAL
OEHHA
PAHs
PCBs
PEC
PM10
PMP
POLA
POLB
POTW
RCRA
Region
RGP

Inland Testing Manual

Los Angeles/Long Beach

Los Angeles County Department of Public Works
Los Angeles Harbor District

Los Angeles River Estuary

Los Angeles Regional Water Quality Control Board
Los Angeles Regional Sediment Quality Guideline
Long Beach Storm Water Management Program
Local Coastal Program

Logistic Regression Model

cubic meters

cubic meters per year

micrograms

million gallons per day

milligrams per liter

Maximum Contaminant Levels

Median Effects Concentration

Memorandum of Agreement

Memorandum of Understanding

miles per hour

mean lower low water

Marine Protection, Research and Sanctuaries Act
Monitoring and Reporting Program

North Energy Island Borrow Pit

National Environmental Policy Act

National Oceanic Atmospheric Administration
Nitrogen Oxides

National Pollutant Discharge Elimination System
Non-Point Source

National Sediment Inventory

Office of Administrative Law

Office of Environmental Health Hazard Assessment
polycyclic aromatic hydrocarbons
polychlorinated biphenyls

Probable Effect Concentration

Particular Matter (10 Micron)

Port Master Plan

Port of Los Angeles

Port of Long Beach

publicly owned treatment works

Resource Conservation Recovery Act

Los Angeles Region

Regional General Permits
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RHA
ROC
ROG
RTDEF
RTK
RWQCB
SCAQMD
SCCWRP
SMBRC
SMBRP
SMURREF
SOx
SPLP
SQD
SQGs
STAR
STLC
SUSMP
SWH
SWRCB
TBT
TCLP
TDS
TEC
TMDL
TOC
TRPHs
TSS
ULARW
USACE
USFWS
WDRs
WES
WET
WMA
WMI
WQC

Rivers and Harbors Act

Receiver Operating Characteristic

Reactive Organic Gases

Remediation Technology Development Forum
Real Time Kinematic

Regional Water Quality Control Board

South Coast Air Quality Management District
Southern California Coastal Water Research Project
Santa Monica Bay Restoration Commission
Santa Monica Bay Restoration Project

Santa Monica Urban Runoff Recycling Facility
Sulphur Oxides

Synthetic Precipitation Leaching Procedure
Sediment Quality Database

Sediment Quality Guidelines

Storage, Treatment and Reuse

Soluble Threshold Limit Concentrations
Standard Urban Storm Water Mitigation Plan
Shallow Water Habitat

State Water Resources Control Board
tributyltin

Toxic Concentration Leach Potential

total dissolved solids

Threshold Effect Concentration

Total Maximum Daily Load

total organic carbon

total recoverable petroleum hydrocarbons
total suspended solids

Upper Los Angeles River Watershed

U.S. Army Corps of Engineers, Los Angeles District
U.S. Fish and Wildlife Service

Waste Discharge Requirements

Waterways Experiment Station

Waste Extraction Test

Watershed Management Area

Watershed Management Initiative

Water Quality Certification
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Executive Summary

EXECUTIVE SUMMARY

The Contaminated Sediments Task Force (CSTF) was formed to create a long-term strategy for
managing contaminated sediments within parts of Los Angeles and Long Beach, as authorized
by California Senate Bill (SB 673) sponsored by former state Senator Betty Karnette of Long
Beach. Since 1997, the CSTF has provided a forum for discussion and a process whereby
dredging proponents, state and federal regulators and representatives of environmental
organizations work together to minimize potential adverse environmental impacts associated
with the dredging and disposal of contaminated sediments. The resulting CSTF Long-Term
Management Strategy (Strategy) includes recommendations on regional coordination of
sediment management efforts, a process for evaluating contaminated sediment dredging
projects, a proposed long-term goal of beneficially reusing all contaminated sediments and a
commitment to continue working on future treatment and reuse issues. The CSTF Strategy
seeks to ensure protection of aquatic resources from the discharge of contaminated dredged
materials into the water, as well as to provide the dredging community with greater certainty

and predictability about the results and the decision-making process.

The CSTF has made significant progress in the coordination of regulators, those who need to
manage contaminated sediments and other stakeholders through the working committees of the
task force, especially the Management Committee — responsible for the development of this
document and the Advisory Committee — responsible for evaluating and resolving issues
related to specific contaminated sediments dredging projects. The task force has developed
procedures for consolidated project review in anticipation of necessary regulatory review, tools
for project development and evaluation, and recommended policies for responsible agencies.
The CSTF Advisory Committee has adopted guidelines for initiating project reviews,
addressing conflicts and reporting results. Tools include a database of regional sediment
quality information, a catalog of best management practices (BMPs) appropriate for local
projects, and a decision tree clarifying the factors regulators use to make decisions about
contaminated sediments projects. One policy recommended by the task force is the promotion
of the beneficial reuse of contaminated sediments in order to minimize or eliminate the
environmental threats associated with aquatic disposal. Another recommendation is that all
task force participants work towards development of a contaminated sediment Storage,

Treatment and Reuse (STAR) facility in the Los Angeles Region (Region). The task force expects
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that a STAR facility would reduce startup costs for beneficial reuse projects, provide initial
drying common to most beneficial reuse projects, and provide temporary storage space so
dredging and reuse projects can be better coordinated. In addition, the CSTF has recommended
several improvements to the standard Monitoring and Reporting Program developed by the
Los Angeles Regional Water Quality Control Board (LARWQCB) for Waste Discharge
Requirements (WDRs) issued for dredging and disposal of clean and contaminated sediments

that will be incorporated by the LARWQCB.

Additional planning and evaluation of a STAR facility will be needed over the next year. While
the task force supports this approach to promoting beneficial reuse, the detailed information
necessary to plan and develop a STAR site has not yet been produced. This missing
information includes the capital costs of establishing a site, the identification of one or more
potential locations for the STAR facility, the potential impacts on neighboring communities, and
the willingness of property owners to make high value lands near the ports available for a
STAR facility. The CSTF Executive Committee has agreed that a separate process may be
necessary to bring decision makers from the CSTF participating agencies and other local
government representatives to the table. Information on port priorities, property values,
potential environmental impacts of a STAR site, impacts to the regional economy of delays in
channel dredging, potential for inland storm water programs to reduce contaminated sediment
discharges, and refined cost estimates for upland disposal options are needed to develop an
accurate description of the potential costs and benefits of a STAR facility. While there is at least
one private entity investigating the viability of beneficial reuse of contaminated sediments, the
viability of reuse will depend on the sharing of the costs and benefits of that beneficial reuse

among local, state, and federal entities.

The CSTF participants recognize that while recent conditions have allowed for beneficial reuse of

contaminated sediments in constructed landfills, such opportunities will be reduced within a few

years as the ports run out of potential fill locations. The Strategy proposes a plan to develop a site
in the Region for sediment treatment and reprocessing of contaminated sediments, so that reuse

of these materials can compete favorably with lower cost alternatives such as aquatic disposal.

While the CSTF evaluated a pilot study for confined aquatic disposal (CAD) of contaminated

sediments and found no short-term adverse environmental impacts, it determined that this is

Los Angeles CSTF May 2005
Long-Term Management Strategy xXviii



Executive Summary

one of the least preferred methods of managing with contaminated sediments due to
uncertainties relative to the long-term environmental consequences. While the majority of CSTF
participants found that the CAD site could be an acceptable discharge alternative under limited
circumstances, Heal the Bay, an active participant in the CSTF, continues to oppose

development of a multi-user CAD within San Pedro Bay.

In spite of the progress towards improved management of contaminated sediments, a
significant amount of work remains to be done to implement the CSTF long-term management
strategy. Over the next year the CSTF Management Committee will continue to meet on a
quarterly basis to coordinate dredging projects and seek out beneficial reuse opportunities,
evaluate progress in implementing the CSTF Strategy (including planning for a STAR facility)
and continue refinement of management tools (BMP toolbox, water quality monitoring,
sediment quality guidelines, etc.) developed by the task force. The CSTF participants have also
agreed to conduct meetings of the Advisory Committee as needed to address more difficult

contaminated sediment dredging projects.

Background
The CSTF is led by the California Coastal Commission (CCC) and the LARWQCB and regular

participants include the U.S. Army Corps of Engineers, Los Angeles District (USACE), U.S.
Environmental Protection Agency (EPA), California Department of Fish and Game (CDFG),
National Oceanic Atmospheric Administration Fisheries (NOAA Fisheries), Southern California
Coastal Water Research Project (SCCWRP), City of Long Beach, Los Angeles County
Department of Beaches and Harbors, Port of Long Beach (POLB), Port of Los Angeles (POLA),
and Heal the Bay.

Structurally, the CSTF is comprised of Executive and Management committees, and a series of
technical subcommittees (Upland Disposal and Beneficial Reuse, Aquatic Disposal and Dredge
Operations, Watershed Management and Source Reduction, Implementation, and Sediment
Screening Threshold Development), each charged with developing specific recommendations to
form the basis of an overall management approach. The result of this seven-year process is the
development of a Los Angeles Contaminated Sediment Long-Term Management Strategy,
which is summarized in this document. Copies of the numerous technical studies and reports

prepared during this process are provided as appendices to the Strategy Document.
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The Management Committee, made up of dredgers, regulators and Heal the Bay, considered
information generated by technical studies and recommendations of the subcommittees during
a two-year long report development process. The result is a long-term management strategy
that recognizes the environmental benefits, as well as the potentially high cost, of treating and
beneficially reusing dredged material. The strategy provides guidance to dredgers and
regulators that allows for upland or aquatic disposal, but promotes and prefers beneficial reuse.
In addition, the Management Committee reached consensus that 100 percent beneficial reuse of
contaminated sediments is a reasonable long-term goal. To meet this long-term goal, several

key initiatives were identified for development, and are discussed below.

The members of the task force agreed in 1999 that the CSTF Strategy would consider confined
aquatic and upland disposal, sediment treatment, beneficial reuse, other management
techniques, and contaminant source control. The task force identified five basic goals to be
accomplished in preparing the Strategy. These goals are as follows:
1. Characterize contaminated sediments of the Los Angeles Region.
2. Identify environmentally preferable and feasible management alternatives for
contaminated sediments.
Develop unified policies to evaluate and manage contaminated sediments.
4. Promote and implement region-wide efforts at source reduction.

5. Fund investigations to develop and implement the Strategy.

The Strategy addresses each of these goals. The Task Force was able to go beyond expectations
in addressing some goals. For example, the initial project objectives did not include the pilot
studies of beneficial reuse alternatives that were funded by the U.S. Army Corps of Engineers,
the market studies of beneficial reuse products, commitments to ongoing coordination among
the Task Force members and a long term goal of 100 percent beneficial reuse of contaminated

sediments.

Other elements of the Strategy, despite significant efforts, have not met expectations. For
example, the CSTF sponsored work for staff at the SCCWRP to conduct extensive evaluations of
regional sediment chemistry and toxicity data in an attempt to develop regional contaminated
sediment screening thresholds. Unfortunately, it was found that the available data did not

provide a definitive tool for directing contaminated sediment disposal or reuse alternatives.
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Additional work is needed to determine how monitoring of dredging operations can be used to
identify when enhanced BMPs are needed to prevent adverse environmental impacts. And
many aspects of the development of a STAR facility (e.g., ownership, liability, operations and
management, monitoring, fee structure) remain uncertain. The following is a summary of the

results that were achieved by the CSTF, specific to each of the five goals referenced above.

Goal 1: Characterize contaminated sediments of the Los Angeles Region.

One of the key objectives completed by the CSTF was the development of a regional sediment
quality database containing the physical, biological, and chemical test results for all sediments
collected within the Region for disposal suitability determinations over the last decade. The
database has been used to investigate the suitability of various sediment quality guidelines for
application in the Region and to help with development of plans to beneficially reuse
contaminated sediments. Although development of regional sediment quality guidelines was
another important objective of the Task Force and in spite of significant efforts by CSTF
contractors, it was determined that sediment chemistry alone could not be used to accurately
predict toxicity for the majority of dredging projects in the Region. As a result, the regulatory
agencies primarily responsible for determining if a dredged material can be disposed in an
aquatic environment (USACE, EPA, and LARWQCB) concluded that the guidelines developed

could only be used in conjunction with other lines of evidence (e.g., toxicity testing).

Another initial objective of the CSTF was to predict amounts of contaminated sediments
requiring dredging over a five-year period in order to plan for reuse or disposal. At the request
of the CSTF, the USACE and the Los Angeles regional ports and harbors have projected
contaminated sediment disposal needs over the next five years. They have also projected
potential port fill projects where those sediments could be reused. This schedule is dependent
on many factors and is expected to change over time; nevertheless it is expected to promote
better planning for beneficial reuse opportunities. It may also prompt early actions to develop
new alternatives for contaminated sediment management. Although the initial goal was to
develop these estimates on an annual basis, the CSTF now plans to update them twice per year

to better track upcoming reuse opportunities and potential conflicts.
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Goal 2: Identify environmentally preferable and feasible management alternatives for

contaminated sediments.

The CSTF, in cooperation with the USACE, investigated the feasibility of a wide variety of
contaminated sediment management alternatives including treatment, disposal and reuse
alternatives. The investigations ranged from literature reviews to testing of treatment and
disposal alternatives at a pilot scale level. The CSTF considered reuse alternatives ranging from
landfill daily cover, stabilized fill material, manufactured soil, construction aggregate and
cement-based products. A market evaluation study was conducted to review potential regional
opportunities related to upland reuse of dredge materials, including a survey of potential
vendors. This study found that several hurdles limit reuse opportunities such as the cost of
contaminated sediment treatment, general liability issues surrounding transfer of ownership of
the contaminated material, cost of permitting, and potential impacts of placing saline marine

sediments in upland reuse locations.

While these hurdles may be overcome in the future, at present most contaminated sediments
dredged in the Region are of a quality that can be safely isolated within port fill projects and for
the last few years these projects have been available for this purpose. As such, there has been
little motivation to develop other, more costly treatment or reuse alternatives. In an effort to
promote the development of additional beneficial reuse opportunities, the CSTF has
recommended that a STAR facility be developed in the Region. The STAR facility would be a
centrally located facility where initial treatment steps (i.e., drying) could occur as a precursor to
other treatment or reuses. And by allowing temporary storage the STAR facility would help to

provide a steady stream of material to reuse projects or other treatment processes.

There are several challenges with developing a STAR facility in the Region. First, such a facility
will require open space in close proximity to dredging activities and property near ports and
harbors is typically very valuable and in short supply. The ports are reluctant to dedicate land
that could be used for shipping to treatment and storage of sediments. Development of STAR
facilities can require high capital expenditures and the costs for constructing, operating, and
maintaining such a facility have not yet been determined. In addition, treatment and marketing
of contaminated sediments is untested in the Region and so it is difficult to determine the rate

that the treated materials can be transported off of the STAR site.
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The CSTF evaluated a list of upland and aquatic disposal alternatives for use in the Region,
including CAD, nearshore confined disposal facility (CDF), upland CDF, and landfill disposal.
To provide additional information on CAD, the USACE sponsored a full-scale field pilot study

to test the effectiveness of CAD using a borrow pit located in Long Beach Harbor.

Approximately 100,000 cubic meters (m3) of contaminated sediment from the Los Angeles River
Estuary (LARE) were deposited in the North Energy Island Borrow Pit (NEIBP) and capped
with a 1 to 1.5-meter layer of clean sand from an adjacent borrow pit. The preliminary results of
a three-year monitoring study indicate that the CAD site appears to be successfully isolating the
contaminated sediments and providing a clean surface area suitable for recolonization by
benthic organisms. Nevertheless, placing contaminated sediments in a CAD facility is the least
preferred management alternative because of the difficulty of designing, building, permitting
and monitoring an aquatic disposal site that adequately reduces the long-term risks to the
aquatic environment. As such, the CSTF has recommended that aquatic disposal of either clean
or contaminated sediments be considered only as a last option, after attempts have been made
to beneficially reuse or treat the material. Heal the Bay, an active participant in the CSTF,

continues to oppose development of a multi-user CAD within San Pedro Bay

Goal 3: Develop unified policies to evaluate and manage contaminated sediments.

The work of the CSTF has led to the development of a number of recommended policy changes
for the participating state, federal and local agencies. One policy change developed early in the
work of the CSTF was to bring agencies, dredgers and other stakeholders together to conduct
concurrent review of contaminated sediment permit applications through the CSTF Advisory
Committee. Concurrent review and face-to-face discussions ensure that all concerned parties
have the same information and understand the tradeoffs in different operational solutions. The
CSTF approved guidelines for the operation of this Advisory Committee that indicate who can
call a meeting, how disputes are managed and how the results are communicated. The
guidelines also clarify the dredger’s responsibilities for managing contaminated sediment
projects; including use of the CSTF BMP toolbox to appropriately design their project to
minimize aquatic impacts. Based on the infrequent need for intensive review of contaminated
sediments projects (less than 6 times per year) the CSTF decided to call meetings of the

Advisory Committee as needed, rather than on a fixed schedule.
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The CSTF also developed a BMP toolbox to assist in selecting appropriate dredge equipment
and operational methods to minimize water quality impacts associated with dredging.

Potential dredgers can use this toolbox to evaluate which management practices (e.g. silt
curtains, operational controls, enclosed buckets) are most suitable given their specific location
and/or site conditions for minimizing impacts. The CSTF has recommended that dredgers with
contaminated sediments use the BMP toolbox to help design a program of BMPs that are
appropriate for the reuse or disposal location and the contaminated sediment characteristics.
The CSTF Management Committee will continue to modify this toolbox as new information
becomes available and will consider developing more dredge location-specific guidance on the

use of BMPs.

In order to clarify the process used by regulators in evaluating disposal and reuse alternatives
and to promote beneficial reuse, the CSTF developed a Decision Tree for Contaminated
Sediment Management. The Decision Tree shows that, while seeking the least environmentally
damaging alternative through the Clean Water Act (CWA) Section 404(b)(1) Guidelines,
regulators will typically consider beneficial reuse of contaminated sediments in a manner that
provides little risk to the environment as the preferred alternative. Where reuse is not possible,
either treatment to stabilize the contaminants or disposal in an approved upland location would
usually be recommended for contaminated sediments. While aquatic disposal of contaminated
sediments has been used in the past, it is the least preferred alternative, because of the
uncertainty in designing, building, permitting, and monitoring an aquatic disposal site that
adequately reduces the long-term risks to the aquatic environment. As such, aquatic disposal of
either clean or contaminated sediments is considered only as a last option, after other

alternatives such as treatment, beneficial reuse or land disposal have been eliminated.

In 2003, the CSTF decided to develop and promote treatment and beneficial reuse of
contaminated sediments, so that these alternatives could compete with aquatic disposal
alternatives. This effort to create a better balance between disposal and reuse options is called
the "balanced approach" and is recommended as an initial step in reducing the need for aquatic
disposal. The long-term goal of the CSTF is to achieve 100 percent beneficial reuse of
contaminated sediments, eliminating the need for aquatic disposal. Achieving this goal,
however, will require that several key initiatives be implemented. These initiatives include

promotion of effective upland source control programs, ongoing tracking of contaminated
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sediment dredging and beneficial reuse efforts, and development of one or more regional STAR

facilities for contaminated sediments.

One of the steps identified by the CSTF as a critical need for successfully achieving the goal of
providing 100 percent beneficial reuse of contaminated dredged materials is to locate and
construct one or more STAR facilities for contaminated marine sediments. The concept is to
create a centrally located facility where dredge materials can be stored and/or treated as a
precursor for beneficial reuse. The CSTF investigated the development needs for a new multi-
user disposal or reuse site in the Region and determined that critical characteristics (ownership,
liability, operations and management, monitoring, fee structure) for each of these types of sites
would determine their feasibility and environmental effectiveness. Unfortunately, given the
opportunities for using contaminated sediments in port fill projects over the last few years,
there has been little incentive for potential responsible parties to come forward and begin work

on these complex issues.

The CSTF Management Committee reached consensus that development of a STAR facility was
critical for achieving the goal of 100 percent beneficial reuse. As such, the CSTF prepared an
action plan for development of a STAR site with specific milestones and proposed completions
dates. The sediment STAR Action Plan proposes to complete the initial planning and
coordination necessary to create a STAR facility by the end of June 2006. Although the time
needed to begin use of a STAR facility will depend on the specific dredging needs and reuse
opportunities at that time, the CSTF strongly recommends the initial steps of the STAR Action
Plan be completed, so that long delays of needed future dredging projects are avoided. The
CSTF has also considered several interim facilities that could be used to process contaminated
sediment, in lieu of a permanent STAR facility (short-term land-based or floating barge
facilities). The Management Committee will be tracking and promoting the progress in
development of a STAR site or sites for the Region, since delays in their development could

result in efforts to dispose of contaminated sediments in the aquatic environment.

Goal 4: Promote and implement region-wide efforts at source reduction.
In order to minimize future needs for contaminated sediment management, the CSTF strongly
supports ongoing source control and treatment activities in the watershed to reduce the

discharge of contaminants to Region ports and harbors, as well as discharges to Santa Monica
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and San Pedro bays. Fortunately, since the formation of the CSTF, there have been significant
advances in source control efforts in the watersheds upstream from the ports and harbors of the
Region. The municipal storm water program has held the inland communities more
accountable for the polluted runoff discharged through their stormdrain systems and currently
requires implementation of structural and nonstructural BMPs to reduce non-point source
(NPS) pollution impacts. In addition, the LARWQCB has approved several Total Maximum
Daily Load plans (TMDLs) for the Region that will require communities to reduce the discharge
of trash, pathogens, metals and other pollutants. The CSTF has agreed to continue to review
and comment on storm water permits and TMDLs that may have a significant impact on

sediment quality in Region port and harbors.

Goal 5: Fund investigations, as needed, to develop and implement the Strategy.

The State of California has provided $3 million to fund technical studies and staff support for
development of the Long-Term Management Strategy. This commitment by the state attracted
funding and/or in-kind services from each of the CSTF participants. For example, the USACE
spent several million dollars conducting baseline studies for the Los Angeles regional Dredged
Material Management Program and these studies had direct applicability to the CSTF Long-
Term Strategy development. In addition, the USACE has estimated that the POLA, Los Angeles
County, and the City of Long Beach have provided in-kind services valued at $2 million
towards the Dredged Material Management Plan (DMMP) studies. In addition, the POLB and
POLA each provided $100,000 to support completion of the CSTF Strategy Report in 2002, when

legislatively appropriated funds were exhausted.

Next Steps

The CSTF Strategy includes recommendations for ongoing work to minimize the impacts of
contaminated sediments on water quality and coastal resources. This work will require funding
and staff work from the CSTF participants and possibly additional legislative support. The
ongoing coordination through the CSTF Management Committee will initially require quarterly
meetings to support strategy implementation through continuing work on technical issues,
updates on implementation progress and consideration of new contaminated sediment issues.
Technical issues requiring further work include: determining how monitoring of dredging

operations can trigger the use of enhanced BMPs; further evaluation of the use of the sediment
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quality database for making regulatory decisions; evaluation of the third year of monitoring at
the pilot CAD site; and recommendations on turbidity monitoring methods. Updates on
implementation progress will include information on tracking of contaminated sediments
dredging and port fill projects; development of beneficial reuse opportunities; and
contaminated sediment treatment methods. The Committee will also promote the development
of a STAR facility, initially by addressing remaining issues such as ownership, liability,
operations and management, monitoring, fee structure. In addition, the Management
Committee will track and comment on other regional watershed source control efforts to
encourage full consideration of the impacts of the urban watershed on the coastal water and

sediment resources.

The CSTF Advisory Committee meetings will be held as-needed to review contaminated
sediment dredging or aquatic disposal projects that CSTF participants find to need site-specific
oversight to minimize adverse environmental impacts. The CSTF expects to hold Advisory

Committee meetings from two to four times per year.
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Introduction

1 INTRODUCTION

Within the Los Angeles Basin, it is estimated that approximately 6.8 million cubic meters (m?)
(8.8 million cubic yards [cy]) of contaminated sediments will need to be dredged from the ports
and harbors of Los Angeles County (County) over the next six years (2004 to 2009). Disposal of
contaminated sediments requires special management to prevent potential adverse ecological
impacts and unacceptable health risks. Aside from port land development projects, there is
currently a lack of readily available cost effective disposal options for these sediments. Thus,
the need for a regional management plan exists. In addition, contaminated sediments and other
dredged materials can be a resource when properly treated and managed. In order to maintain
navigational uses and protect environmental resources, the California legislators provided

funding in 1997 to develop a regional contaminated sediment management plan.

The County includes two of the nation’s largest commercial ports (the Port of Long Beach
[POLB] and the Port of Los Angeles [POLA]) and several major marina complexes. The two
Ports, together, constitute the fastest growing major cargo center in the world. The value of
import-export cargo through the Ports increased from $61.8 billion in 1986 to $1 trillion in 1990
and continues to grow. Periodic maintenance dredging is needed to ensure navigability of
shipping channels and berthing areas, and capital dredging projects are needed to expand and
modernize ports and harbors. Occasionally this material is contaminated, posing significant
difficulties and requiring special management measures to prevent adverse impacts to water
quality and promote beneficial uses in coastal areas. By law, (Marine Protection, Research and
Sanctuaries Act [MPRSA]) contaminated dredge materials are prohibited from confined or
unconfined ocean disposal. Thus, there is a need to identify protective and cost effective
disposal alternatives or beneficial reuse techniques. There is also a desire to minimize pollutant
loading through watershed source control measures. Finally, there is a need to streamline the
existing regulatory process to ensure that applicants and agencies address permitting in a
coordinated manner and resolve problems quickly to avoid costly delays to major navigation or

port expansion projects.

Current regulations for dredging and disposal activities are hampered by the lack of numerical
federal or California state sediment quality criteria for trace metal and organic pollutants

commonly found in contaminated sediments. In practice, differentiation between “clean” and
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“contaminated” sediments requires the performance of a battery of costly and time-consuming

tests, and the distinction is based upon interpretation of the results by technical specialists.

Another difficulty is that contaminated sediments require special management practices during
dredging and disposal activities to ensure adequate containment of pollutants and minimize

release of contaminants to the environment.

In the Los Angeles Region (Region), identification of suitable disposal alternatives has been a
difficult problem, sometimes resulting in contentious debates between regulators, project
applicants and public representatives during public hearings for proposals to issue dredging
permits. These types of conflicts have lead to costly delays and could be avoided with the

development of a comprehensive contaminated sediment management plan.

In 1998, the Contaminated Sediments Task Force (CSTF) was formed to develop a long-term
solution (termed the “Long-Term Management Strategy”) for addressing the reoccurring
problem of contaminated sediment disposal in the Region. The primary Study Area for the
CSTF study is the coastal waters of the County. This area extends from Marina del Rey and
Ballona Creek to the north; down past the POLA, POLB, and Los Angeles River Estuary (LARE)
in San Pedro Bay; and ends at Alamitos Bay to the south (Figure 1-1).

Active participants in the CSTF includes regulatory and resource agencies, dredging
community, and public members. The core regulatory agencies (U.S. Army Corps of Engineers,
Los Angeles District [USACE], U.S. Environmental Protection Agency [EPA], California Coastal
Commission [CCC], and Los Angeles Regional Water Quality Control Board [LARWQCB]) have
signed a Memorandum of Understanding (MOU). The complete list of the CSTF participants is
provided in Table 1-1.

1.1 Overview of Contaminated Sediment Problem in the Los Angeles Basin

The contaminated sediment dredging and disposal problem facing the Region and the CSTF
is largely due to existing economic, environmental, technical, and political constraints.
Addressing these issues became the focus of the CSTF in developing this Long-Term
Management Strategy.
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Table 1-1
CSTF Membership and Participation
CSTF Oversight Meeting MOU
Agency/Organization Responsibilities Participant Signatory
California Coastal Commission v v V
Los Angeles Regional Water Quality Control Board \ \/ V
California Department of Fish and Game \/
City of Long Beach \ N
County of Los Angeles Beaches and Harbors \/ Y
Heal the Bay \/
Port of Long Beach ~ ~
Port of Los Angeles N \/
Southern California Coastal Water Research Project N
U.S. Army Corps of Engineers N \/
U.S. Environmental Protection Agency N \/
NOAA Fisheries J

Economic Issues

The cost to dredge and dispose of contaminated sediments can be prohibitive to project
proponents depending on the disposal option chosen. Proponents in the Region can include
the federal government, local governments, the POLA, the POLB, regulatory applicants and
private parties. In the past, proponents have had difficulty finding suitable, cost effective
sites for disposal or treatment of contaminated dredged sediments. Therefore, there is a
strong desire to identify environmentally suitable, economically affordable options for

contaminated sediment disposal.

Another potential economic impact of the current contaminated sediment dredging process
is the degradation of the regional economy due to the inability to quickly and efficiently
redevelop, modernize, or expand operational facilities at the ports and harbors within the
County. Consequently, port and harbor operations could be impacted. Due to the volume
of contaminated sediment projected for dredging over the next five to seven years, there is
also a need to establish an economic basis and an acceptable cost benefit ratio for the

dredging and disposal of contaminated sediments.

Typically, project proponents are responsible for the cost to test and dispose contaminated

sediments at suitable locations. However, the source of the pollutants present in the
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sediments may not be a result of the proponents’ operations, but may be the result of urban
runoff from the Los Angeles Basin as a whole. Watershed management plans are needed to
focus on identifying pollutant sources and to develop programs to reduce contaminant

loading into port and harbor facilities in the Los Angeles Basin.

Environmental Issues

Potential environmental issues associated with contaminated sediment dredging and
disposal projects include impacts on environmental resources from dredging and disposal
operations. Potential short- and long-term impacts to biological resources can occur as a
result of dredging activities. Example impacts include noise pollution, degradation of air
quality, resuspension of sediment particles (turbidity) and contaminants in the water
column, and chemical advection and diffusion of contaminants at aquatic disposal sites.
Other potential environmental issues include bioaccumulation through the food chain
through either the resuspension of contaminants during dredging operations, or by leaving

contaminated marine sediments in-place.

Obtaining dredging and disposal project approvals and permits from federal, state, and local
regulatory agencies can be a long process, resulting in costly delays if the applicant has not
anticipated the time involved. The permitting process for contaminated sediment dredging
projects can take several months to complete for a routine project to several years where site
specific studies and management plans are required to address impacts from the project.
One of the difficulties in obtaining permits for dredging contaminated sediments is the

identification and location of environmentally safe and economically feasible disposal sites.

Technical Issues

Potential technical issues associated with contaminated sediment dredging and disposal
projects include: (1) construction impacts from dredge and disposal operations on air and
water quality; (2) ambient noise and vessel traffic; and (3) mechanical (engineering) and
logistical modifications required to reduce environmental impacts of dredging and disposal
operations. The lack of specific regional sediment thresholds criteria also impacts the ability

to properly plan and identify suitable disposal sites for dredged sediments.
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Another technical issue is that inland contaminant source controls are a relatively new
requirement and technically immature, which results in continued deposition of
contaminated sediments within the coastal environment. The CSTF conducted several
studies to help provide answers to these technical issues. The results of these studies are

further discussed in this report.

Political Issues

One of the major political issues related to the dredging and disposal of contaminated
sediments is the lack of consensus regarding the disposal of contaminated material
originating from an area outside of the political region in which the disposal site is located.
There is also the potential for political opposition to aquatic disposal options for
contaminated dredged material, utilization of fine-grained contaminated sediments as
construction fill material, and placement of marine (salt-laden) dredged sediments within
local Class III landfill sites. Identification of responsible parties for discharge and clean up
of pollutants (source reduction) is also a widespread problem. In addition, the negative
public perception associated with products created from contaminated dredged material,

even following treatment, can lead to a lack of willing end-users for such products.

Another major political issue was the lack of coordinated review process and consensus among
regulatory agencies regarding the dredging and disposal of contaminated sediments. The CSTF
was formed, in part, to provide a solution to this problem. The formation of a Dredged Material
Management Advisory Committee and a consolidated application for dredged material reuse or
disposal has facilitated better agency coordination and provided a forum for coordination with

project proponents. These developments are further discussed in Section 8 of this report.

1.2 CSTF Study Area

The CSTF Strategy Report Study Area includes the coastal areas of Los Angeles County,
extending from Santa Monica Bay to San Pedro and Alamitos Bays. Specific management areas
include Marina del Rey/Ballona Creek Entrance Channel, the POLA and POLB, the LARE, and

the mouth of Alamitos Bay (Figure 1-1). Each is described in the following sections.
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1.2.1 Marina del Rey

Formally dedicated in April 1965, Marina del Rey was constructed in the area formerly
known as the Playa del Rey Estuary (Figure 1-2). In the past three decades, the harbor
has become the largest recreational boating area in the U.S. with over 6000 slips
available for private boaters and public fishing vessels. To protect the harbor against
wave damage during winter storms, a breakwater was constructed perpendicular to the

mouth of the harbor in January of 1965.

Safe navigation in Marina del Rey harbor has been impacted by shoaling at the jetties
and the approach and entrance channels. Dredging at the mouth of Marina del Rey
Harbor is critical to maintaining the navigability of the harbor. If dredging does not
occur, subsequent storms could carry enough sediment and debris from Ballona Creek
(via sedimentation) and the adjacent beaches to close the harbor, which would prevent
thousands of recreational and commercial vessels from leaving or entering the port, and

would preclude rescue operations by the Coast Guard stationed within the harbor.

1.2.2 Ballona Creek

Originally a natural, meandering waterway draining runoff from the hills north of Santa
Monica, Ballona Creek was channelized and lined with concrete in 1935 by the USACE
as a flood control measure (Figure 1-2). Much of Ballona Creek today is simply a large
flood control channel, draining storm water runoff from a large, heavily urbanized area
west and northwest of downtown Los Angeles of approximately 130 square miles. The
lower reaches on the Creek, however, have remained unpaved and allowed to form a
coastal wetland near the mouth of the Marina del Rey Harbor. During winter storm
events, significant quantities of sediment are transported down Ballona Creek, where
they are deposited adjacent to the breakwater constructed to protect the Marina del Rey
harbor (see Section 1.2.1) instead of flowing into Santa Monica Bay. Consequently,
periodic dredging at the entrance to Marina del Rey Harbor where Ballona Creek enters

is required.
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1.2.3 Ports of Los Angeles and Long Beach

Originally a large tide flat and salt marsh, the area that was once called Bahia de los Fumos
or the “Bay of Smokes” in 1542, later became known as San Pedro Bay (Figure 1-3). Around
the turn of the century (1907) the POLA was created and a few years later in 1911, the POLB
was created at the mouth of the Los Angeles River. Port development grew rapidly and by
1912 the first 3,399-meter (11,152-foot) section of the breakwater was constructed and the
main shipping channel was dredged to a depth of 9.1 meters (30 feet) to accommodate the
largest vessels of that era. Sediment input into San Pedro Bay occurs via two main upland
sources: the Dominguez Channel and the LARE (discussed separately in the following
section). The Dominguez Channel, previously known as the Dominguez Slough, drains an

approximately 100-square mile watershed located in southern Los Angeles County.

Like other waterways in the Los Angeles Basin, The Dominguez Slough was completely
channelized in the mid 1900s in an effort to provide flood protection to the County.
Although not as significant, some sediment transport also occurs into San Pedro Bay via

coastal currents through the openings in the breakwater that shelters the Bay.

1.2.4 Los Angeles River Estuary

The LARE connects the Los Angeles River with San Pedro Bay in Long Beach Harbor, and
drains the highly urbanized Los Angeles River Watershed (Figure 1-4). The outlet of the
Los Angeles River flood control channel was constructed during the period of 1919 to 1923
and drains approximately 834 square miles. The estuary is surrounded by recreational
and commercial facilities such as Queensway Landing, Rainbow Harbor/Marina, and
Shoreline Marina, all operated by the City of Long Beach. These facilities serve primarily
recreational boating and also serve as part of the transportation corridor for coastal cruise
liners transiting from Queensway Marina to Santa Catalina Island. Sediment discharged
from the Los Angeles River has historically shoaled in the waterways of the estuary,
created navigation hazards for recreational and commercial vessels using facilities along
the shores of the estuary. USACE conducts maintenance dredging of the navigation
channel between Queensway Marina and San Pedro Bay to maintain the designated
channel dimensions for safe navigation approximately every two years. The City of Long
Beach has also historically performed maintenance dredging of the estuary on an as-

needed basis to support access to various facilities in the estuary.
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1.2.5 Alamitos Bay

Alamitos Bay is located just southeast of the Los Angeles/Long Beach (LA/LB) Harbor
Complex in Naples/Belmont Shores (Figure 1-3). The Alamitos Bay Marina was created
with the dredging of marshland in 1949 and opened in the mid 1950s. Today, the
marina serves primarily recreation boats and is surrounded by residential and
commercial areas. Located within Alamitos Bay Marina are the islands of Naples, the
Marine Stadium that was built for the 1932 Olympic rowing competition, and the Los
Cerritos Channel. Recreational activities include sailing, canoeing, kayaking, board

sailing, wind surfing, water skiing, and rowing.

The Alamitos Bay Marina entrance is defined by two jetties located adjacent to the San
Gabriel River mouth. The City of Long Beach Department of Parks, Recreation, and
Marine is responsible for maintaining the recreational navigation of the harbor entrance

and marina and conducts regular maintenance dredging within the entrance channel.

1.3 Regional History of Contaminated Sediment from Dredging Operations
Dredging and disposal of sediments from the Region has been complicated over the past
decades by the presence of contaminants and progressively stringent regulations governing
the disposal and monitoring of dredged sediments. Contaminated sediments are a
continuing issue in the Marina del Rey/Ballona Creek Entrance Channel, LA/LB Harbors,
and LARE.

Contaminated sediments are primarily associated with dredging activities in the Region that
consists of maintenance dredging and capital improvement dredging. Maintenance dredging
is conducted for the purpose of maintaining channel navigability and harbor operations.
Capital improvement dredging is conducted in association with facility improvement
projects such as channel deepening, construction of new terminals, and modifications of
existing facilities. Dredging and disposal records from the major sediment generating
location in the County were analyzed to determine the total sediment quantity from the
Region. Table 1-2 summarizes the historical dredging volumes from major dredging sites in

the Region. Detailed information for each site is discussed later in Section 3.3.1.
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Table 1-2
Los Angeles Regional Historical Dredging Quantities
Period of Capital Improvement
Available Maintenance Dredging Dredging
Location Record (m3) (m3/year) (m3) (mslyear)
Marina del Rey 1969-1999 1,469,000 49,000 - -
Port of Los Angeles 1978-2002 2,028,000 85,000 57,563,000 3,386,000
Port of Long Beach 1976-2003 1,851,000 71,000 14,170,000 664,000
Los Angeles River Estuary 1979-2001 1,213,000 86,000* - -
Alamitos Bay 1994-2002 111,000 14,000 - -
Regional Total | 6,672,000 305,000 71,733,000 | 4,050,000

* Rate based on record between 1990 and 2001.

Dredging records for the region indicate that a total of approximately 6.7 million m?of
dredged material has been generated from harbor and channel maintenance projects (an
annual rate of approximately 305,000 m? per year). Of this amount, approximately 1.5
million m® was dredged from Marina del Rey due to maintenance dredging. The POLA and
POLB contributed 2 and 1.9 million m3, respectively. About 1.2 million m?® was generated

from maintenance dredging of the LARE and 111,000 m?® from Alamitos Bay.

Historically, the regional total dredging volume associated with capital improvement
projects in the POLA and the POLB is over 10 times those associated with maintenance
dredging. Over the same period, approximately 71.7 million m® of the dredged material has
been generated from capital improvement projects in the Ports, with an average annual rate

of about 4 million m?® per year.

Disposal practices in the Region include harbor infill, open ocean disposal, nearshore open
water disposal, beach fill, shallow water habitat (SWH) fill, and stock piling. Table 1-3
presents the quantities by disposal methods for materials from the major dredging sites in

the Region.
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Table 1-3
Los Angeles Regional Disposal Method Volumes (m®)
Port of Los Angeles
Disposal Marina del | Port of Los Long River Alamitos Regional Percent of
Method Rey Angeles Beach Estuary Bay Total Total
Harbor Infill 438,000 41,133,000 | 4,650,000 410,000 - 46,631,000 60%
Open
40,000 3,154,000 5,661,000 297,000 - 9,152,000 12%
Ocean
ONearShore 16,000 36,000 4,970,000 395,000 - 5,417,000 7%
pen Water
Beach Fill 931,000 - - - 111,000 1,042,000 1%
Shallow
Water 44,000 2,572,000 - - - 2,616,000 3%
Habitat
Stock Piling - 245,000 739,000 - - 984,000 1%
Mixed* - 12,435,000 - - - 12,435,000 16%
Unspecified - 17,000 - 111,000 - 128,000 <1%

* Disposed as harbor infill or SWH.

The disposal data indicate that approximately 60 percent (46.6 million m?) of the total

historical volume of dredged material from the Region has been used as infill for harbor
infrastructure development and expansion projects at the POLA and POLB. This is
followed by 12 percent disposed offshore at EPA-designated Ocean Dredged Material
Disposal Sites including LA-2 and 7 percent at nearshore disposal sites such as the North
Energy Island Borrow Pit. Beach fill and creation of SWH fill, two of the primary beneficial
reuses practiced in the region, have accounted for approximately 1 percent and 3 percent of
the total disposal volume in the Region, respectively. Approximately 5 percent of the total
historical volume generated in the Region has been kept for stock piling at the Ports’ storage
facilities. The remaining 16 percent of the total volume is unquantifiable based on the
available records, which state that it was either disposed as harbor infill or used for SWH

creation from two capital improvement projects at the POLA.

Historical dredged records did not provide sufficient information on the volumetric
breakdown between statutorily contaminated and uncontaminated (clean) dredged material
on a project-by-project basis. Based on the disposal method, since only clean material
would be allowed for ocean disposal or for beach fill, 10.2 million m? (13 percent) of the
dredged material was clean sediment. However, the remaining 68.2 million m?® (87 percent)

were not necessary all contaminated. Sediment that was deemed unsuitable for ocean
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disposal or for beach placement actually consists of a mix of clean and contaminated
material. For example, the POLA Pier 400 project incorporated a large volume of dredge
material, the majority of which was clean. However, there were no attempts in past projects
to separately record the ratio of the clean sediments to the contaminated sediments for

individual projects.

1.4 Regional Projection of Contaminated Sediments from Dredging Operations
Future dredging of contaminated sediments in the Region will be largely driven by the
needs of the USACE and the Ports to maintain safe navigation and economic development.
Similar needs also exist with local governments such as the City of Long Beach to maintain
recreational marinas. The future dredging and disposal need has been estimated based on
discussions with USACE, the POLA, the POLB, and the City of Long Beach for maintenance
and capital improvements over the next five to six years. The projections do not account for
the potential of sediment source reductions attributed to source control measures being
implemented in the various watersheds. A summary of the projected contaminated

sediment quantities is shown in Table 1-4.

Table 1-4
Summary of Projected Contaminated Sediment Quantities
Average Annual Maintenance
Dredging Rate Capital Improvement Dredging
Location Total Contaminated Total Contaminated
. 50,000 —
Marina del Rey 100,000 m® 114 -1/3 0 0
3 3
Port of Los Angeles 44,000 m® 44,000 m® | 2°76,000m™ | 1,375,000 m
over 6 years over 6 years
3 3
Port of Long Beach 31,000 m® 31,000m® | 8:038,000m™ | 4,416,000 m
over 5 years over 5 years
Los Angeles River Estuary 86,000 m* 86,000 m* 0 0
3 3
Alamitos Bay 14,000 m° 0 153,000m" 39,000 m" over
over 3 years 3 years

* One-time event.

For Marina del Rey, USACE will continue regular maintenance dredging programs at a rate
of approximately 50,000 to 100,000 m? per year with about one-fourth to one-third of the
dredged quantity expected as contaminated sediment. No capital improvement projects are

expected for Marina del Rey.
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The POLA is expecting to generate 261,200 m® of contaminated sediment from maintenance
dredging over the next six years, which is approximately 44,000 m? per year. A total of 2.58
million m?® of sediment is anticipated from capital improvement projects, out of which 1.38

million m? (53 percent) are considered contaminated.

The POLB has estimated a total of 153,000 m?® of contaminated sediment will be generated
between 2004 and 2008 (from maintenance dredging). Capital improvements are expected
to generate about 6.04 million m? with 73 percent (4.4 million m®) being contaminated over

the same period.

USACE and the City of Long Beach estimate that the LARE maintenance dredging will
generate 86,000 m? per year. It is estimated that 25 percent of the total sediment volume will
be contaminated. Currently, due to the heterogeneity of sediment quality at small spatial
scales, there are no cost effective methods to separate the contaminated fraction from the
total dredge volume, thus requiring the entire volume to be treated as contaminated.

For Alamitos Bay, the City of Long Beach expects to continue the annual maintenance
dredging of the entrance channel. Historical maintenance dredging records for Alamitos
Bay indicate an average annual dredging rate of approximately 14,000 m?® per year. The City
of Long Beach is also planning a one-time capital improvement project of the Alamitos Bay
Marina that is expected to generate 153,000 m® of sediment over three years with one-fourth

of the total volume (39,000 m?®) estimated to be contaminated.

1.5 History and Overview of the CSTF

In response to the growing problem associated with dredging and disposal of contaminated
sediments in the Region, Governor Wilson signed into law Senate Bill SB 673 on October 12,
1997, authored by Senator Betty Karnette of Long Beach. SB 673 subsequently became
Chapter 897 of the Statutes of 1997 and Section 13396.9 was added to the state Water Code

to incorporate the conditions of the Bill.

This new legislation required the CCC and the LARWQCB to establish a multi-agency CSTF
to address issues related to contaminated sediments. It also required the Commission and
the Water Board to actively participate in the Task Force and assist in the preparation of a

Long-Term Management Strategy (this document) for dredging and disposal of
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contaminated sediments in the Los Angeles area. The strategy should consider aquatic and
upland disposal alternatives, treatment, beneficial reuse, and other management techniques.
Additionally, the strategy should include a component focused on the reduction of

contaminants at their source.

The added section to the Water Code from the Karnette Bill (5B 673) required the
LARWQCB and the CCC, on or before January 1, 2003}, to:
¢ Develop a long-term management plan for the dredging and disposal of
contaminated sediments found in coastal waters adjacent to Los Angeles County.
o Establish and participate in a multi-agency Los Angeles Basin CSTF;
e Seek to enter into an agreement with the EPA and the USACE to participate in the
Plan’s development,
e Report to the Legislature on or before January 1, 1999, regarding the status of that
agreement; and
e Conduct annual public workshops to review the status of plan development and to

promote public participation.

1.5.1 Structure and Function of the CSTF

As presented in Table 1-1, the CSTF includes representatives from the USACE, EPA,
CCC, LARWQCB, California Department of Fish and Game (CDFG), Southern
California Coastal Water Research Project (SCCWRP), POLB, POLA, City of Long Beach,
Los Angeles County Department of Beaches and Harbors, National Oceanic
Atmospheric Administration Fisheries (NOAA Fisheries), Heal the Bay, and other
interested parties. In 1999, a cooperative agreement was established through an MOU
between many of the agencies involved in the CSTF. When SB 673 was signed into law,
a Task Force already in existence to deal with Marina del Rey dredging issues was
dissolved and reconvened as a part of the CSTF. The original MOU was amended in
1999 to add additional members, and agencies proceeded to sign both the original

agreement and the amendment incorporating the provisions of Senate Bill 673.

1 A two year extension was subsequently provided, extending the due date for completion of the Strategy
to January 1, 2005.
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Organizationally, the CSTF consists of an Executive Committee, a Management
Committee, five Strategy Development Subcommittees, a Technical Advisory

Subcommittee, and an Interim Disposal Advisory Subcommittee.

The Executive Committee includes the head of the four regulatory agencies responsible
for managing dredging activities in the region (USACE, EPA, LARWQCB, and the CCC)
and is the final level of approval for the resulting strategy document. The Executive
Committee meets on a semi-annual basis to assess the progress of the CSTF Technical

and Management Committees.

The Management Committee is the main evaluation and decision making body for the
CSTF and conducts meetings every month, which are open to the public. Under the
direction of the Management Committee are five subcommittees charged with
identifying and resolving technical issues related to the development of the CSTF

Management Strategy.

The five subcommittees include the Upland Disposal and Beneficial Reuse
Subcommittee; Aquatic Disposal and Dredge Operations Subcommittee; Watershed
Management and Source Reduction Subcommittee; Implementation Subcommittee; and
Sediment Screening Threshold Subcommittee. These groups are charged with preparing
specific technical components of the strategy. An Interim Advisory Committee (which
changed its name simply to Advisory Committee in 2001) meets as needed when specific

dredging and disposal projects are proposed prior to completion of the strategy.

1.5.2 Goals and Objectives of the CSTF

The overall goal of the CSTF is to develop a Long-Term Management Strategy for
dredging and disposal of contaminated sediments from coastal waters adjacent to Los
Angeles County. Specific objectives of the CSTF include:
¢ Develop unified multi-agency policies related to the management of sediments not
suitable for unconfined aquatic disposal;
¢ Promote multi-user disposal facilities;
e Promote beneficial reuse, and

e Support efforts for watershed management to control contaminants at their source.
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In an effort to reach these objectives, the CSTF formed technical subcommittees, as
described below, to work on particular elements of the Long-Term Management
Strategy. The Watershed Management and Source Reduction Subcommittee focused on
the major ongoing sources of contaminated sediments to dredged waterways, and
particulates associated with polluted runoff from inland watersheds. The Upland
Disposal and Beneficial Reuse Subcommittee evaluated the full range of disposal and
reuse alternatives, assessed the suitability of the alternatives for the Los Angeles Region
and conducted special studies where needed to be better understand likely alternatives.
The Aquatic Disposal and Dredging Operations Subcommittee was charged with
identifying suitable aquatic disposal alternatives for contaminated sediments, as well as
developing dredge operation procedures to minimize water quality impacts associated
with dredging activities. The Sediment Thresholds Subcommittee was tasked with
evaluating the feasibility of developing regional Sediment Quality Guidelines (5QGs)
that could be used to rapidly assess the suitability of contaminated sediments for
various disposal options. Lastly, the Implementation Subcommittee was charged with
implementing recommendations made by the other subcommittees, when possible, prior

to completion of the strategy.

1.5.3 Development of a Long-Term Management Strategy

The development of a Long-Term Management Strategy for contaminated sediments is
the primary goal of the CSTF. Development activities included identifying strategy
report objectives; reviewing the results from previous studies conducted in the region
and elsewhere; and identifying data needs to fulfill the objectives. Data gap studies
were then initiated to fill the data needs. Study results were interpreted at the technical
subcommittee level and then brought before the Management Committee for
incorporation into the strategy report. This section briefly describes some of the key

aspects of the development process.

153.1 Goals of the Long-Term Management Strategy
The specific goals of the Long-Term Management Strategy report include the
following:

 Identification of pollution sources within and outside the ports and marinas

within the study area;
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o Identification of the location, approximate quantity, and nature of sources of
contaminated dredge material;

¢ Identification and description of beneficial reuse alternatives;

e Identification and description of feasible treatment technologies;

e Identification of the location and nature of alternative disposal sites
including, but not limited to, upland sites and aquatic sites;

e Criteria for monitoring dredging operations;

¢ Plans for operation, management, and monitoring of any regional confined
aquatic disposal sites, regional upland sites, or regional upland re-handling
sites;

¢ Description of funding mechanisms for long-term operation, management,
and monitoring of regional upland and confined aquatic disposal sites;

e Development of an implementation plan for contaminated sediment
management that shall include, at least, the following elements:

— Consolidated application for permits or federal consistency review;

— Recommendations for streamlining multi-agency permit process;

- Guidance on incorporating the identified disposal and management
alternatives into an evaluation procedure and selecting the alternative
appropriate to each project;

—  Criteria for use of each disposal alternative;

— Description and status of existing watershed management and source
reduction programs that are applicable to sediments within the study
area;

— Recommendations for additional watershed and source reduction
management, if necessary;

- Recommendations on the need for and benefit of establishing a
permanent Dredge Material Management Committee to implement the
strategy;

— Identification of best management practices (BMPs) for dredging and
disposal of contaminated sediment; and

— Establishment of regional contaminated sediment screening thresholds.
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1.5.3.2  Previous Studies
The USACE, Los Angeles County Department of Beaches and Harbors, the POLA

and the POLB have conducted numerous studies in the Region that are relevant to
the objectives of this document. These studies include useful information regarding
the physical, chemical and biological environments for the Region. Since there are
numerous studies available for the Region, only the most recent, relevant and

comprehensive studies are described here.

Most of the USACE studies were performed to meet their dredging and disposal
needs in the Los Angeles area. Marina del Rey and Ballona Creek have been
extensively studied by the USACE to evaluate various alternatives that could stop or
minimize the migration of sediments from Ballona Creek to the Marina del Rey
harbor entrance. These studies provide information on the Ballona Creek
Watershed, sediment and pollutant loads of Ballona Creek, characteristics of the
sediment deposits near the harbor entrance channel, as well as the coastal and

geotechnical conditions of Marina del Rey.

The USACE also studies the coastline of Southern California regularly. These
studies involve systematic beach profile surveys, coastal engineering evaluations,
and geotechnical studies. Information collected for these studies were reported in

the State of the Coast of California reports.

Recently, the EPA completed a study for the designation of the ocean dredged
material disposal site “LA-3" for the Los Angeles Basin. In addition to providing
general coastal and geotechnical conditions for the coastal environments, the study
includes an extensive summary of historical dredged and disposal activities in the
Region. The results form the basis for the CSTF Management Strategy by providing

estimates of future dredging and disposal needs for the Los Angeles Basin.

The POLA and the POLB have undergone major expansions in the last three
decades. Major port expansion projects include deepening of the navigation
channels, construction of landfills at Pier 300 and Pier 400 and a transportation

corridor between Pier 400 in the Los Angeles Harbor and downtown Los Angeles
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rail yards, the Pier ] expansion, development of the POLB West Basin, and the
construction of Pier T at Long Beach Harbor. Because of the development needs, the
two Ports have conducted numerous engineering and environmental studies for the
LA/LB Harbor Basins. Many of these studies were conducted with the help of the
former USACE Waterways Experiment Station (WES)? to address tidal circulation,

water quality and wave conditions within the harbors.

Since the 1950s, the two Ports have been studying the marine biological environment
of the LA/LB Harbors. The first comprehensive surveys of biological and chemical
conditions of the harbors were conducted in 1971. Since then, the two Ports have
continued to conduct biological surveys in the LA/LB Harbors about once every ten
years. The most recent comprehensive biological baseline condition survey for the
LA/LB Harbors was completed in 2002 by MEC Analytical Systems. Some of the
findings of the study were used to define the affected environment described in

Section 2.

For decades, the Los Angeles County Department of Public Works (LACDPW) has
collected hydrologic information, storm water discharge, and water quality data for
the Los Angeles River Watershed, Dominguez Channel Watershed and the Ballona
Creek Watershed. The collected data were compiled and published regularly in
their hydrology and storm water quality reports. Information collected for these
three watersheds by LACDPW were used to define pollutant loadings to the harbors
by watershed.

There are numerous other studies for the Los Angeles area that were conducted by
State Regulatory Agencies, City of Long Beach, City of Los Angeles, and local
research universities. Some of these study results were used in the development of

this CSTF Management Strategy report.

1.5.3.3 Identification of Data Needs

As described previously, the five CSTF Subcommittees were charged with

identifying and resolving technical issues related to the development of the CSTF

2 WES is now referred to as the Engineering Research Development Center (ERDC).
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Management Strategy. After reviewing existing available data, the Subcommittees

identified several data needs, and initiated the following studies to fill the data gaps.

The results of the studies listed below were used in the development of the CSTF

Management Strategy:

A bench and field scale pilot study was conducted by the USACE with the
main objective to provide technical data for the evaluation of four disposal
management alternatives — aquatic capping, cement stabilization, sediment
washing and sediment blending.

A study to evaluate water quality issues related to marine dredging in the
Los Angeles area.

The development of a comprehensive Sediment Quality Database (S5QD) for
the Los Angeles Basin.

The development of a storm water discharge and water quality database
documenting historical storm water and pollutant discharges of the Los
Angeles River Watershed, Dominguez Channel Watershed and the Ballona
Creek Watershed.

A marketing survey study on the constraints and opportunities of
beneficial reuse of contaminated sediments in the Los Angeles area.

A study to develop regional sediment screening thresholds.

1.5.4 Public Participation

Public participation in the development of the CSTF Contaminated Sediment Strategy

was encouraged at several levels by creating a website to update the public on Task

Force activities and upcoming meeting schedules, opening the monthly meetings to all

individuals, holding annual workshops to review the status of the development process,

and releasing a draft of the Management Strategy for public review. The following

sections briefly detail each of these steps.

1541

Monthly Meetings and Annual Workshops

The CSTF Management Committee and most of the technical subcommittees met as

needed to review the status of the development process, review study results

prepared by outside contractors hired to perform research for the group, and discuss

technical issues related to data interpretation. Once each year, a workshop was held

Los Angeles CSTF
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at a central location to provide an opportunity for the public to become acquainted

with and provide comments on the development process.

1.5.4.2  Public Review

Public review of the CSTF Management Strategy was possible on an informal basis
by distributing sections of the document to the CSTF Management Committee
attendees for comment as they were developed, and making draft versions of the
document available for download on the CSTF website. After approval of the
complete document by the CSTF Management Committee, a draft was submitted to

the CSTF Executive Committee for approval and public review.

1543 Response to Public Comments

All comments received through the public review process were considered by the
CSTF Management Committee and, when agreed to by all, incorporated into the
final document. In instances where disagreement occurred between participants of
the Management Committee regarding the validity of a proposed modification to the
document, a final decision was made by the representatives from the CCC and

LARWQCB.

1.6 Overview of the Los Angeles Regional Dredged Materials Management Plan
Under the authorization of the Water Resources Development Act (1986), the USACE is
developing a Dredged Material Management Plan (DMMP) for the County to provide
guidance and methods for dredging and disposal of clean and contaminated sediments.
Local sponsors for the Los Angeles Regional DMMP are the POLA, the City of Long Beach,
and the County.

1.6.1 Objectives and Timeline of the Dredged Materials Management Plan
The current timeline for completion of the Los Angeles DMMP is mid-year of 2006 and
specific objectives include the following:
e Establish preliminary dredged material disposal sediment threshold levels,
through defining trigger points and hierarchal approaches for the disposal of
dredged sediments.
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o Establish local best management practices for the dredging and disposal of
contaminated and non-contaminated marine sediments.

e Identify regional disposal alternatives for contaminated and non-contaminated
dredged sediments.

e Implement both bench scale and pilot scale projects to assess the viability of
various treatment alternatives for contaminated dredged sediments through the
USACE Operations and Maintenance program.

¢ Identify environmental restoration and/or enhancement opportunities that are
directly related to the dredging and disposal of contaminated marine sediments.

e Prepare detailed cost estimates for identified disposal alternatives.

¢ Recommend a regional disposal management strategy, to include: (1) the
recommended regional disposal sites and/or treatment alternatives; (2) BMPs for
the dredging and disposal operations; (3) a consolidated and consistent plan for
regulatory review; (4) chemical trigger levels for sediment testing and disposal
site selection; and (5) a tiered approach for site selection to dispose dredged
sediments.

e Prepare a programmatic Environmental Impact Statement/Environmental Impact
Report (EIS/EIR) to implement regional disposal management alternatives.

¢ Recommend a regional dredged materials management plan that is consistent

with the Los Angeles Region CSTF Long-Term Management Strategy.

1.6.2 Coordination with the CSTF Strategy Report

The last specific objective for the Los Angeles DMMP is to “recommend a regional
dredged material management plan that is consistent with the Los Angeles Region CSTF
Long-Term Management Strategy.” To fulfill this objective, the USACE actively
participated in the development of the CSTF report by sponsoring and managing several
pilot field and laboratory studies to evaluate sediment management options identified as
data needs during the strategy report development process. USACE staff was also
actively involved in the data interpretation process occurring at the monthly CSTF
meetings and led the Subcommittee on Aquatic Disposal and Dredge Operations. It is
anticipated that the CSTF Management Strategy and the DMMP will contain shared data
and offer similar recommendations related to the management of contaminated

sediments.
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2 AFFECTED ENVIRONMENT

Contaminated sediments are typically located in bays and harbors due to their proximity to
anthropogenic contaminant sources and their hydrological characteristics that contribute to
particulate settlement and retention. The Bight 1998 survey (Noblet et al. 2003) characterized
Southern California Bight bays and harbors as containing 22 percent of total Bight-wide
sediment contamination, even though they constitute only 6 percent of the area surveyed. The
other notable factor listed in the Bight 1998 survey as contributing to a greater than proportional
degree of contamination was proximity of sampling locations to large publicly owned treatment
works (POTW) outfalls. Within bays and harbors, areas of greater sediment contamination are
typically located in areas with low water exchange rates, such as blind slips, and/or in areas of
high sedimentation, such as river or creek mouths. These areas typically contain elevated total
organic carbon (TOC) concentrations (defined as greater than 1.8 percent, Noblet et al. 2003),
and may also be associated with periods of reduced dissolved oxygen (less than 5.0 milligrams
per liter [mg/L]) or reduced salinity (in the case of freshwater discharge sources). These
additional factors are not in and of themselves causes or results of sediment contamination but

are variables that typically co-vary with contamination due to similar habitat characteristics.

Urban, industrial and recreational uses of marine waters and associated upstream watersheds
all contribute to contaminants found in sediments offshore of Los Angeles County (County).
Effects of these contaminants subsequently degrade the associated beneficial uses of the waters
overlying the sediments, including the biological, commercial, industrial, and recreational
values. This section presents a general description of the resources within the area of interest to
the Contaminated Sediments Task Force (CSTF) in terms of biological habitats and species,
threatened and endangered species, and land and water resources. Table 2-1 presents a matrix
summarizing the resources associated with locations in Santa Monica and San Pedro Bays likely
to face contaminated sediment issues in the future. Resources that should be considered when

addressing contaminated sediment issues are described in greater detail below.

2.1 Biological Habitats

Contaminated sediments within Santa Monica and San Pedro Bay are primarily associated
with areas of intense anthropogenic sources of contaminants. The type and source of
impairments related to sediment contamination issues are described below for the major Los

Angeles CSTF area water bodies.
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Table 2-1
Affected Resources in the CSTF Study Area

Santa Monica Bay San Pedro Bay
Lower Nearshore Nearshore
Marina Ballona Habitats and LA/LB Alamitos | Habitats and

Affected Resources del Rey Creek Wetlands Harbor LARE Bay Wetlands
Biological Resources
Avian X X X X X X X
Benthic Invertebrate X X X X X X X
Fish X X X X X X X
Marine Mammals X X
Threatened and . x o X X X x N
Endangered Species
Land and Water Resources
Air Quality X X X X X X X
Commercial X X X X
Historical/Archaeological X X X X X X X
Navigation/Shipping X X X X X X X
Recreational X X X X X X X
Upland Infrastructure X X X X X X X

2.1.1 Santa Monica Bay

2111 Marina del Rey

Marina del Rey primarily functions as a recreational marina, and addressing
contaminated sediments in its vicinity would potentially impact the water body’s
biological resources as well as the associated land and water resources. The interior
basins of the marina and the hydrologically linked Venice canals are likely to exhibit
elevated chemical concentrations. A surrogate measure for water circulation (and
therefore likelihood of elevated contaminants) is dissolved oxygen. In Santa Monica
Bay, dissolved oxygen levels typically range from 7.5 to 8.6 mg/L, which is common.
In general, the dissolved oxygen levels in Marina del Rey decline with distance from
the entrance of the harbor. This pattern reflects the reduced mixing with off-shore
water and/or increased organic load and bacterial activity within the interior basins

(USACE 1998a).

The marina is primarily soft bottom and supports benthic invertebrate and fish

communities as well as serving as a foraging area for sea- and shorebirds. Studies of
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Marina del Rey infaunal communities conducted between 1976 and 1995 found the
harbor bottom to be dominated by species of nematodes and polychaete worms that
prefer fine-grained sediments and can tolerate elevated levels of chemicals (USACE
1998b). Molluscs, crustaceans, echinoderms, and taxa that tend to be sensitive to
chemicals, were relatively rare. In general, the number of invertebrate taxa decline

from the entrance channel to the back portions of the Marina.

Marine mammals, while not a common occurrence, occasionally utilize the protected
waters and structures. The margins of the marina include hard-substrates such as
pier pilings, armored shorelines, and rock jetties that also support biological

communities.

2.1.1.2 Lower Ballona Creek

Lower Ballona Creek, the Ballona wetlands, and Del Rey Lagoon are located to the
south of Marina del Rey which is the discharge point for a flood control channel that
drains a large portion of the City of Los Angeles, and has historically accumulated a
wide variety of contaminants. The Lower Ballona Creek ecosystem supports a
variety of habitat types, including wetlands, soft-bottom biological assemblages, and
hard substrate communities associated with the jetties at the interface between the
creek and Santa Monica Bay. The area serves as one of the major migratory bird
foraging areas in Los Angeles County due to its associated upstream wetlands.

Marine mammals do not utilize the area on a regular basis.

2.1.1.3 Santa Monica Bay Nearshore and Wetland Habitats
Southern California wetlands are often associated with marinas and storm water
discharge points as well as industrial, electricity generation, and/or petroleum

extraction activities that were historically sited on filled wetlands or at their margins.

Storm water discharge areas and marinas are among the major sources contributing
sediments with elevated contaminants. The margin of Santa Monica Bay includes a
variety of habitats that may be directly or indirectly impacted by contaminated
sediment issues. In addition to Marina del Rey, the other major marina located on

the margin of Santa Monica Bay is King Harbor in Redondo Beach. Major storm
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water discharges in the northern Santa Monica Bay are associated with the creeks of

the Santa Monica Mountains (e.g. Topanga Creek, Malibu Creek).

The Ballona wetlands and Del Rey Lagoon are located south of the Ballona Channel
in Marina del Rey and include approximately 185 acres of degraded wetlands
habitat. Habitats include pickelweed salt marsh, mudflats and channels. Although
degraded, the marsh still supports a viable wetland ecosystem. The Ballona Lagoon,
located south of Marina del Rey is an artificially confined tidal slough channel
approximately 1,219 meters (4,000 feet) long and 45 to 61 meters (150 to 200 feet)
wide. The lagoon contains some remnant salt marsh vegetation including
pickelweed (Salicornia sp.) and Jaumea sp. Shorebirds forage on the mudflats of the
lagoon and grebes, herons, gulls, terns and waterfow] use the open water. These
areas represent remnants of a much larger tidal wetlands system that once extended
through the communities of Venice to the north, inland almost to the San Diego

Freeway, and south to the Westchester Bluffs (Soule et al. 1992).

2.1.2 San Pedro Bay
2.1.2.1  Ports of Los Angeles and Long Beach
The Ports of Los Angeles (POLA) and Long Beach (POLB) are located along the
northern coastline of San Pedro Bay and are among the most industrialized sites in
Southern California. Areas associated with contaminated sediments are often those
areas with low water circulation and/or high sedimentation rates. A dye-tracer
study in the POLA and POLB using the Waterways Experiment Station (WES)
hydrodynamic numerical model indicated that the inner harbor areas (inshore of the
Vincent Thomas and Gerald Desmond Bridges) exhibited static circulation patterns
(Vermulakonda et al. 1991 as cited in the Los Angeles/Long Beach (LA/LB) Harbors
Navigation Improvement Environmental Impact Statement/Environmental Impact
Report [EIS/EIR]). Recent dissolved oxygen concentration measurements have
consistently been above 5.0 mg/L in the outer harbors (MEC 2002). Mean
concentrations in other areas of the harbor were consistently greater than 5.0 mg/L;
limited depressed values within the harbor complex were observed primarily in
spring mid- and bottom-depth samples and were mainly above 4.0 mg/L, indicating

a long-term trend of improvement (MEC 2002).
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The POLA and POLB serve as valuable habitat for benthic invertebrates, fish, avian
fauna, and marine mammals. Within their jurisdictions, both ports contain deep
water soft bottom, shallow water soft bottom, and hard substrate (in the form of
armored shorelines, pier structures, and rocky substrate breakwater jetties). In
addition, the POLA also contains vegetated shallows in the Cabrillo Beach area,
which support eelgrass (Zostera marina). Specific resources are discussed below in

Section 2.2.

2.1.2.2  Los Angeles River Estuary

The Los Angeles River Estuary (LARE) was designed as a flood control discharge
into San Pedro Bay, and habitat characteristics are more similar to industrialized
harbor environs than to an idealized Southern California estuary due to the seasonal
influence of storm water-born contaminants. Sediments in the area consist of
surficial sands overlying finer material and contain elevated levels of metal and
organic contaminants (USACE 2001). Soft bottom and armored shoreline are the
primary habitats typical of the estuary. Marina facilities have been constructed in
the outer LARE and provide some hard-substrate habitat. The estuary serves as an
important foraging and resting area for a variety of migrating and resident bird

species; marine mammals do not use the area on a regular basis.

2.1.2.3  San Pedro Bay Nearshore and Wetland Habitats

Wetland habitats along the shoreline of San Pedro Bay are extremely limited within
the study area due to a long history of development in the area. Wetland areas
within the Study Area include [the Cabrillo marsh within the POLA], the Golden
Shore Marine Reserve in the vicinity of the LARE, and the Los Cerritos wetland
complex located between the Long Beach Marina and the San Gabriel River Estuary.
Sporadic areas of pickleweed (Salicornia virginica) and saltgrass (Distichlis spicata)
patches have been documented along minimally developed harbor shorelines (e.g.,

MBC 1999).

2.1.3 Alamitos Bay

Alamitos Bay is located in close proximity to San Pedro Bay and contains many of the

same habitat features and biological organisms found in the inner harbor areas near the
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LARE and City of Long Beach downtown marina. Current dredging activities in
Alamitos Bay are limited to the mouth of the harbor where the presence of contaminated
sediments rarely occurs. Habitats in this portion of the bay include hard substrate along
the rock jetties, soft bottom sediments along the inner portions of the harbor and sand
bottom along the main entrance channel. Just inside Alamitos Bay are numerous dock
structures which also support a range of biological assemblages. Marine mammals do

not utilize the bay on a regular basis.

2.2 Biological Assemblages

This section provides a generalization of biological assemblages inhabiting areas likely to
exhibit elevated sediment contaminant levels in Santa Monica, San Pedro and Alamitos bays
(due to their nearshore, low circulation, and/or high sedimentation characteristics). Because of
the document’s overview nature, the goal of this section is not intended to discuss the diversity
of biological organisms in the study area. Instead the goal is to provide a brief summary of

resources potentially at risk from contaminated sediments in the Los Angeles Region (Region).

2.2.1 Submerged Aquatic Vegetation

The primary submerged aquatic vegetation type, which overlaps with areas typically
affected with elevated sediment contaminants, is the angiosperm Zostera marina, often
referred to as eelgrass. It inhabits shallow soft-bottom substrates in bays and estuaries
from Alaska to Baja California, and is generally tolerant of the wide range in physical
habitat characteristics such as temperature and salinity. With respect to sediments,
eelgrass beds often accrete sediments and function ecologically as substrate for epifauna
and nursery habitat for juvenile fish such as the California halibut (Paralichthys
californica). With respect to in-water projects (such as dredging), National Oceanic and
Atmospheric Administration (NOAA) fisheries requires that any impacts to eelgrass

beds be mitigated at a ratio of 1.2 acres for every acre impacted (NOAA Fisheries 1991).

An invasive alga, Caulerpa taxifolia, was discovered in San Diego County's Agua
Hedionda Lagoon on June 12, 2000, and subsequently in Huntington Harbor. As a
result, surveys of Southern California in-water construction projects are required by
NOAA's fisheries section. To date no sightings of Caulerpa have occurred in the Study
Area (RWQCB 2003).
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2.2.1.1  Santa Monica Bay

Submerged aquatic vegetation is relatively sparse in areas of Santa Monica Bay
expected to exhibit elevated sediment contaminants. At Marina del Rey, submerged
aquatic vegetation is limited to eelgrass on soft bottoms and giant kelp growing on
rip rap areas of the outer harbor; eelgrass beds are relatively sparse. Along the
middle portion of the bay, macroalgae is most commonly associated with rock
breakwater and jetty structures. In the extreme north and south of Santa Monica

Bay, macroalgae communities inhabit naturally occurring rocky reefs.

2.2.1.2  San Pedro Bay

The protected nearshore areas of San Pedro Bay have been documented to be
dominated by sparse coverage of stress tolerant algal species such as Ulva spp. and
Enteromorpha spp. More exposed areas are typically dominated by red and brown
algal species, including Sargassum spp., Taonia spp., Gigartina spp., and Corallina spp.
(USACE and LAHD 1984). A strip of giant kelp (Macrocystis sp.) currently lines the
inner side of the breakwater and along submerged rock dikes in the outer San Pedro

Bay.

Eelgrass has become established in shallow waters off Cabrillo Beach extending
northward to the Cabrillo Marina as well as in the Pier 300 shallow water habitat
(SWH) and Seaplane Lagoon in the POLA. In a recent 2000 survey for the POLA, a
dramatic seasonal increase in eelgrass bed area from 21.66 acres in March to 42.27
acres by August was recorded. The coverage in August was considered to be
healthy based upon the observed density and growth as well as the presence of
flowering turions (MEC 2002).

2.21.3 Alamitos Bay

The kelp and macroalgae species found in Alamitos Bay are expected to be similar to
that found in areas of San Pedro Bay. Nearshore areas are dominated by sparse
coverage of stress tolerant algal species such as Ulva spp. and Enteromorpha spp.;
more exposed areas are typically dominated by red and brown algal species,

including Sargassum spp., Taonia spp., Gigartina spp., and Corallina spp. (USACE and
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LAHD 1984). Eelgrass beds have been documented in the Entrance Channel and

Marine Stadium areas of the bay.

2.2.2 Benthic Invertebrates

The benthic environment may be defined as that associated with the interface between
the water column and the underlying geology. In the case of contaminated sediments,
this interface typically consists of sediments of varying grain sizes, but is usually
dominated by fine-fraction silts and clays due to the adhesion of contaminants onto

particulates and their subsequent settlement and accumulation over time.

Benthic invertebrates are typically defined as those associated with the sea floor
interface, although for the purposes of discussion here, the group will be limited to those
either inhabiting or living in close proximity to sediments. Benthic infauna is considered
to be a key indicator of whether a submerged site is contaminated due to the strong
correlation between pollution tolerant species, which generally do not occur in clean
sediments at high abundances, and contaminants or conditions indicating a disturbed
biological community. The benthic communities within the CSTF Study Area for the
most part are made up of similar assemblages of species. Although variation in benthic
communities between habitat types is significant, geographical distance within the study

area is not among the factors affecting the benthic community composition.

Classic pollution tolerant species of the San Pedro Bay area include the bivalves in the
Genus Solemya, Dorvilleid polychaetes, and the polychaete species Capitella capitata,
Schistomerigos longicornis, and Notomastus sp. (MEC 2002). The species typically
associated with sediments substantially free of contaminants or disturbance includes the
brittlestars of the Genus Amphiodia, polychaetes such as Maldane sarsi and Pectinaria
californiensis, and worms of the Genus Phoronis. Presence/absence data relating to
benthic species can be a strong indicator of the relative condition of the sediments or the
site in terms of pollution load or stability of ambient conditions (e.g., dissolved oxygen

concentration).

An additional factor that should be considered with respect to benthic infauna is their

potential effect on food-web dynamics with respect to bioaccumulation and
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biomagnification. Species associated with sediments serve as an important food source
for a variety of demersal or epibenthic fish species (e.g., the bat ray Myliobatis californica).
Due to their close association with sediments, there is potential for uptake of
bioaccumulative substances (e.g., metals and organics listed in the Region IX guidance
for Green Book bioaccumulation testing [USACE and EPA 1991]). Once incorporated
into benthic invertebrate tissue (via absorption, adsorption, and/or sequestration), these
contaminants may then be biomagnified within the food web and affect higher-order

predator species.

2.2.3 Hard Substrate Biological Assemblage

Biological assemblages inhabiting hard substrates are generally similar throughout the
CSTF Study Area. Organisms on hard substrates typical of areas with contaminated
sediments commonly include barnacles, bivalves, polychaete worms, snails, anemones,
echinoderms, and algae. The hard substrate communities often include the bay mussel
(Mytilus galloprovincialis) and the Pacific oyster (Crassostrea gigas). These long-lived
bivalve species typically filter large volumes of water throughout their lifetimes.
Incidental ingestion of resuspended particulates provides the potential to ingest and
bioaccumulate associated contaminants. Other smaller filter feeding organisms on hard
substrates face the same challenge with respect to particle-adsorbed contaminants.
Contaminants ingested by hard substrate fauna may subsequently enter the food web
via predation by fish species associated with hard substrate habitat such as surf perches

(Embiotocidae) (see Section 2.2.4.3).

2.2.4 Fish

Fish species present within the study area utilize pelagic, epibenthic, and demersal
habitats, and are therefore exposed to a variety of contaminant exposure pathways.
Demersal species, such as bat rays or California halibut, are exposed to sediment-
associated risk pathways on many levels. Pelagic species are perhaps the most removed
from impacts due to contaminated sediments, although resuspension of contaminated
sediments, exposure to sediment flux products (i.e., desorbed dissolved contaminants in
the water column), and ingestion of prey species with elevated tissue contaminant
burdens present some level of risk. The degree of exposure risk of epibenthic species to

sediment-associated contaminants is most likely between that of demersal and pelagic
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species. Exposure pathways for demersal and epibenthic species, in addition to those
listed above for pelagic species, include direct skin contact, contact of gill tissues with
suspended particulates, and incidental ingestion of contaminated sediments. The

following sections discuss fish species present within each management area.

2241 Santa Monica Bay

Similar to the cases of the POLB and POLA, existing fish community data available
for Marina del Rey provides a generalized picture of the fishes associated with the
areas along the margins of Santa Monica Bay. Fish communities in Marina del Rey
include those associated with the sandy bottom, the shallow soft bottom, the water
column, and the rocky substrate of the entrance jetties and breakwater. The fish
observed in Marina del Rey studies include diamond turbot, bat rays, California
halibut, spotted turbot, white croaker (Genyonemus lineatus), yellowfin croaker,
California killifish, arrow gobies (Clevelandia ios), shadow gobies, stripped mullet,
northern anchovy (Engraulis mordax), Pacific sardines (Sardinops sagax), queenfish
(Seriphus politus), blacksmith, opaleye, pile surfperch, black surfperch, rock wrasse,
giant kelpfish, garibaldi, seniorita fish, kelp bass, barred sand bass, and dwarf
surfperch (USACE 1998b). Three special interest species found in Marina del Rey are

California halibut, grunion, and white seabass.

2.24.2  San Pedro Bay

Though it did not extend into other areas of San Pedro Bay, the 2000 Biological
Baseline Survey (MEC 2002) conducted by the POLA and POLB serves as a valuable
record of the diverse nature of fish species present in San Pedro Bay. The survey
included a variety of habitat types (e.g., shallow subtidal, deepwater) and is a good
general indication of fish fauna found not just in the Ports, but throughout the

nearshore areas of San Pedro Bay.

Of the 554 species described in Miller and Lea’s Guide to the Coastal Marine Fishes
of California, 74 species were observed in the 2000 Biological Baseline Survey of the
POLB and POLA (MEC 2002). The most abundant species observed included the
species northern anchovy, white croaker, queenfish, topsmelt (Atherinops affinis), and

Pacific sardine, which together accounted for 90 percent of the total abundance.
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These species plus bat ray and barracuda (Sphyraena argentea) accounted for 77
percent of the total biomass observed. These species may then be considered to be a
generalized list of species of primary concern in the harbor complex (although the
species listed in the Pacific Fishery Management Plans for Coastal Pelagics and
Groundfish are clearly additional species which must be accounted for when
considering contaminated sediment issues in relation to fish habitat). Of these
species, consumption advisories have been issued for white croaker and queenfish
caught within the LA/LB Harbors (California Office of Environmental Health
Hazard Assessment, 2003 California Ocean Fishing Regulations Book) due to
unacceptable levels of contaminants in tissues most likely the result of exposure to

sediment contaminants.

2243 Alamitos Bay

Alamitos Bay is in close proximity to San Pedro Bay and the LARE and supports
similar aquatic habitats. As such, similar fish species are expected to be found
within the bay. These species included northern anchovy, white croaker, queenfish,
topsmelt, Pacific sardine, bay goby (Lepidogobius lepidus), California tonguefish,
white surfperch, shiner surfperch, Pacific butterfish (Peprilus simillimus), and arrow

goby (MEC 2002 and USACE and LAHD 1984).

2.2.5 Avian Fauna

As discussed above for fish, exposure of avian fauna to chemicals associated with
contaminated sediments may occur though a variety of pathways. The most likely
chronic exposure is that via the food web for piscivorous birds such as terns or pelicans.
Acute exposure pathways may occur as contaminated sediments are being dredged,
handled, and disposed of through dermal contact with suspended particulates of a

turbidity plume while loafing or by incidental ingestion of turbid waters while feeding.

2251 Santa Monica Bay

Marina del Rey provides a protected habitat for marine-associated species. The
highest abundance of water birds is in the winter when large numbers of waterfowl,
gulls, and shorebirds migrate south from breeding grounds in the north. Loons,

grebes, and ducks loaf and feed in the open waters of the marina. The breakwall
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provides a protected roosting area for the California brown pelican (Pelicanus
occidentalis californicus) double-crested, pelagic and Brandt’s cormorants. The
breakwall and channel jetties provide foraging for shorebirds such as black
oystercatchers, black and ruddy turnstones, surfbirds, and wandering tattlers that
prefer rocky shores (Holt 1990 and Childs 1993). As in the LA/LB Harbors, gulls
utilize most of the habitats in the harbor including the open water, armored
shoreline, docks, and the sandy shore of Mother’s Beach in Basin D. The limited
amount of sandy shore in the harbor provides foraging space for shorebirds such as
marbled godwits, whimbrels, and willets. Terns, which dive for fish from the air,
also forage in the protected open water of the marina. Caspian terns and Forester’s
terns (Sterna caspia and Sterna fosteri, respectively) are found in the harbor year
round. In the summer, the California least tern nests on Dockweiler State Beach and

forages in the marina.

Because Marina del Rey is heavily developed, little natural habitat exists for
terrestrial birds. Terrestrial birds associated with the harbor are primarily species

such as rock dove and European starling.

2.25.2 San Pedro Bay

Over 100 bird species have been reported to occur within the LA/LB Harbor, and 99
species were observed in the 2000 to 2001 surveys (MEC 2002). Of these, 70 percent
could be considered water-associated, and 44 percent of all birds observed in the
harbors over the year were gulls (MEC 2002). Other abundant taxa were terns, grebes,
California brown pelican (an endangered species), and cormorants. Pier 400 is
occupied by primarily gulls (Larus spp.), american crows (Crovus brachyrhynchos),
common ravens (Crovus corax), black skimmers (Rhychops niger), Caspian tern, elegant
terns (Sterna elegans), royal terns (Sterna manxima), and California least terns (Sterna
antillarum browni) (Keane Biological Consulting 1999). Some bird species are year-
round residents while others are winter or migrant visitors. They use habitats within
the harbors primarily for resting and foraging, although some species breed there.
Additional information regarding avian species in LA/LB Harbors can be found below

(Section 2.4 Threatened and Endangered Species in the Los Angeles Coastal Region).
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2253 Alamitos Bay
Alamitos Bay supports habitats similar to San Pedro Bay and the LARE for over 100

bird species which have been reported to occur in the area. The dominant species
are water-associated and include gulls, grebes, cormorants, black skimmers, Caspian
terns, elegant tern, royal terns, and California least terns (Keane Biological
Consulting 1999). Some bird species are year-round residents while others are
winter or migrant visitors. They use habitats within the harbors primarily for resting

and foraging, although some species breed there as well.

In a survey conducted by the California Department of Fish and Game (CDFG) from
October 1979 to March 1980, 53 species were identified in the Los Cerritos Wetland.
Forty-eight of the species were water-associated, including five special status species

(CDFG 1981).

2.2.6 Marine Mammals

California sea lions (Zalophus californianus) and harbor seals (Phoca vitulina) are relatively
common within marina and harbor environments throughout the Study Area. They are
most abundant on structures that they utilize to haul out on (i.e., channel buoys and

breakwater jetties) and also commonly forage in the outer portions of harbors and marinas.

Gray whales (Eschrichtius robustus), common dolphins (Delphinus delphis), Pacific
bottlenose dolphins (Tursiops truncates), and Pacific white-sided dolphins
(Lagenorhynchus obliquidens) are the cetacean species (whales and dolphins) that would
be the most commonly expected in nearshore waters of both Santa Monica and San
Pedro Bays. No cetaceans have been documented to regularly inhabit the Los Angeles
harbor (LAHD 1999 and POLB 2000), but cetaceans observed in the outer harbor include
gray whales, Pacific bottlenose dolphins, common dolphins, Pacific white-sided
dolphins, Risso’s dolphins (Grampus grieus), and Pacific pilot whales (Globicephala
macrorhynchus) (USACE and LAHD 1992). Sightings of these species within areas
associated with sedimentation and low water circulation are rare. However, in 1990, one

or two gray whales were present in the Pier 300 SWH in the Outer Los Angeles Harbor.
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2.3 Biological Community Effects of Contaminated Sediments

Contaminated sediments impact biological communities on many levels. Direct toxicity as a
result of ingestion, dermal contact, exposure to pore water, etc., is one of the most severe
consequences of sediment contamination, but is not well documented in situ. The effects of
toxicity and other impacts from sediment contamination are indicated by benthic community
studies, which have documented low infauna abundance and diversity in naturally occurring

communities from areas with relatively elevated sediment contaminant levels (e.g. MEC 2002).

Bioaccumulation of contaminants within tissues and subsequent potential biomagnification
within the food chain are also significant concerns when considering impacts of elevated
contaminant levels in sediments. Exposure of marine and estuarine organisms to contaminants
also has the potential to lead to human exposure, due to elevated fish tissue contaminant levels.
The California Office of Human Health Hazard Assessment has issued consumption advisories
for the following species in portions of the CSTF Study Area: white croaker, queenfish,
surfperches, corbina, black croaker, sculpin, rockfishes, and kelp bass (CFG 2003). Areas for

which fish consumption advisories have been issued are presented in Figure 2-1.

2.4 Threatened and Endangered Species of the Los Angeles Coastal Region

The California least tern, the California brown pelican and the western snowy plover
(Charadrius alexandrinus nivosus) are the primary species that could be potentially impacted by
contaminated sediments under the Endangered Species Act (ESA) of 1973. These birds are in
a similar situation to the fish or invertebrates that they consume, insofar as there are multiple

potential routes of exposure by which they can be impacted by contaminated sediments.

The California least tern and the California brown pelican forage in Southern California
waters and are thereby exposed to the risks of contact with waters impacted by the
resuspension of contaminated sediments and incidental ingestion of waters with elevated
levels of contaminants as they forage. They may also be susceptible to ingestion of prey

species which may contain elevated levels of contaminants due to bioaccumulation.
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Dredging operations may impact these species by creating turbidity plumes and producing
noise which may impact their ability to forage, roost, or nest, and/or provide alternative
roosting areas. As such, in-water construction activities (including dredging operations) in
the study area are regulated by the U.S. Fish and Wildlife Service (USFWS) during the least
tern nesting season (April 15 through September 30).

The California least terns forage in many Southern California bay and estuary waters. The
least tern is present in the LA/LB harbor area only during its April to September breeding
season, primarily in the vicinity of Pier 400. California least terns nest on Pier 400, and
presumably forage in the nearby waters (LAHD 1997). A large, important California least
tern colony is located on Dockweiler State Beach approximately 122 meters (400 feet) up-

coast from the northern entrance jetty to Marina del Rey.

The California brown pelican is present in Southern California throughout the year and
commonly forage in semi-exposed waters. Brown pelicans use the harbor year-round for
foraging and rest, but are not known to breed there (LAHD 1997). Breakwaters such as the
Marina del Rey breakwater, which are relatively free from human disturbances, are

especially important roosting sites for brown pelicans.

The Western snowy plover (Charadrius alexandrinus nivosus) is federally listed as threatened
and is a state species of special concern. This species inhabits sandy beaches where it
forages and nests. A few migratory snowy plovers have been reported in the Long Beach
harbor, but no nesting is known (USACE and LAHD 1992). Several plovers were observed
on Pier 400 in 1998 (Keane Biological Consulting 1999). Wintering Western snowy plovers
occur in the vicinity of Marina del Rey. Page et al. (1986) counted wintering snowy plovers
between 1979 and 1985 on nine occasions and observed between one and eight plovers per

year in the vicinity of Marina del Rey.

2.5 Commercial and Recreational Resources

Contaminated sediments have the potential to impact commercial and recreational uses,
especially in the context of the State Water Quality Control Board’s (SWQCB'’s) 303(d) listing
process. Many areas impacted by contaminated sediments are best described as second-tier

options for commercial and recreational uses such as contact or non-contact recreation.
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Contaminants associated with sediments clearly have at least the potential to impact
recreational activities such as fishing and water-contact sports such as water skiing or

kayaking.

Marina del Rey has a total recreational value estimated at $17 million, with half attributed to
wet-berthed boats and one quarter attributed to other boating and use of Mother’s Beach
(USACE 2004). The Marina del Rey harbor consists of 136 hectares (406 acres) of water and
is the largest small-craft harbor in the world. The harbor provides over 6,000 wet berthed
slips, 3,000 dry boat storages, 240 boat launch facilities, 640-meter (2,100-foot)
transient/guest docks, charter and rental boats, harbor tours, sailing instructions, and repair
yards. Approximately 12 commercial boats (fishing and party/cruise) and 12 emergency
vessels dock in the harbor, excluding boats from the launch facilities or visiting from other
harbors. Commercial and recreational activities include charter boat fishing, sport fishing,
dining cruises, wind surfing, jet skiing, sailboarding, and ferry service to Catalina Island.
The harbor jetties are also regularly used for sightseeing, bicycling, fishing, and walking. In
addition, Marina del Rey has multiple hotels and restaurants located throughout the harbor
area. Fisherman’s Village offers sightseeing, shopping, eating, and equipment rentals.
Special spectator events include the annual Christmas Boat Parade, California Cup Race,
regattas, crew races, and park concerts. The marina area hosts a number of parks including
Burton W. Chace, Admiralty, Harold Edgington, and A.E. Austin Parks that offer outdoor
leisure activities. Mother’s Beach, known for its shallow, calm water, provides a sandy
beach and boating lagoon for beach activities and windsurfing and has an average annual
attendance of 368,000. Other facilities around the harbor serving recreational purposes
include the UCLA Boathouse, Pardee Sea Scout Base, and Los Angeles County South Bay
Bicycle Trail.

San Pedro Bay within the Los Angeles Harbor is home to commercial and sport fishing
fleets and supports recreational activities including sport fishing, harbor cruising, whale
watching diving, jet skiing, sailing, swimming, and windsurfing. Areas around the harbor
area offer shoreline restaurants and waterfront walks. Major attractions include Ports
O’Call Village, West Channel/Cabrillo Beach Recreational Complex, and several museums.
Ports O’Call Village is a New England-style seaside village comprised of shops, restaurants,

and attractions. The West Channel/Cabrillo Beach Recreational Complex is comprised of
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the Cabrillo Marina with 1,100 pleasure boat slips, the Cabrillo Marine Aquarium, Cabrillo
Beach, and the Cabrillo Beach Pier. Museums include the Banning Residence Museum, the
Drum Barracks Civil War Museum, the Los Angeles Maritime Museum, and the S.S. Lane
Victory. The World Cruise Center at the POLA, which serves as the homeport for three
cruise lines and hosts eight other cruise lines, hosts more than one million passengers per
year making it the largest cruise passenger complex on the West Coast and 4th busiest in the

uU.s.

The LARE hosts several major charter boat operators that provide passenger and charter
service to Santa Catalina Island from boat basins within the estuary, including Queensway
Marina and Pacific Terrace Harbor. The passenger and charter services support recreational
activities such as sport fishing, scuba diving, whale watching, and harbor sightseeing. The
Queen Mary, permanently docked on the southern shoreline of the estuary, attracts over a
million visitors a year, and contains hotel accommodation and restaurants. The Long Beach
Shoreline Marina and Rainbow Harbor/Marina located in downtown Long Beach serves
primarily recreational boating in the area. Opened in 1982, Shoreline (Downtown) Marina
has 1,844 recreational boat slips located adjacent to Shoreline Village with retail shops and
restaurants. Rainbow Harbor/Marina is located next to the Long Beach Aquarium and is
composed of 103 commercial and recreational boat slips and 61-meter (200-foot) day
mooring dock. There are twelve 46-meter (150-foot) docks for commercial vessels.
Downtown Long Beach contains the Long Beach Aquarium and offers recreational vehicle
parking, retail, and entertainment venues. Sailboat regattas, day sailing events, power-boat
cruising, offshore power-boat racing, and other water-based recreational events take place
throughout the year. Further downcoast, Belmont Pier serves as the main locale for sport
tishing. Bluff Park and Beach, south of Ocean Boulevard; offer activities such as strolling,

beach sports, and picnicking.

Alamitos Bay Marina has 1,991 slips and can accommodate vessels between 5 to 38 meters
(18 to 124 feet). Facilities in the area include the Peter Archer Rowing Center, Shoreline
Pedestrian Bike Path, Alamitos Beach, Bayshore Beach, Marina Beach (Mother’s Beach),
Colorado Lagoon, Mossy Kent Park, and Marine Stadium, an official state historic site.
Marine Stadium hosts California Outdoor Motor Racing Association (COBRA) races,

International Jet Ski Association demonstrations, Long Beach Rowing Association regattas,
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Golden West Water Ski Tours slaloms, and water-ski club activities. Alamitos Bay Marina is
host to the Congressional Cup, the Trans Pac race to Hawaii, and North Sails Week. Other
recreational activities include sailing, canoeing, kayaking, board sailing, wind surfing, water

skiing, and rowing.

2.6 Historical and Archeological Resources

Within the Study Area, while no known submerged prehistoric archeological sites have
been reported in LA/LB Harbors, there are several sites in the general area of Ballona
Lagoon that indicate inhabitance dating from 7,000 to 200 Before Present (B.P.) (Chamber
2003). Prehistoric adaptations have been divided into the Early Period (7,000 to 3,000 B.P.),
the Middle Period (3,000 to 1,000 B.P.) and the Late Period (1,000 to 200 B.P.). Population
growth follows the changes in the area. The Baldwin Hills area was inhabited in the Early
Period, followed by settlement and resource procurement in the Centinela Creek and
Westchester Bluffs areas in the Middle Period, before settlement shifted toward Ballona
Lagoon and Centinela Creek (Chambers 2003).

Available records indicate that there are no known prehistoric or historic culture resources
present within Marina del Rey. The construction and periodic dredging of the harbor
would have destroyed any such resources if present (USACE 1998c). The construction and
periodic dredging of the POLB and POLA would similarly destroy any such resources
(USACE 1998c).

2.7 Navigation and Shipping

While the largest marina facility is Marina del Rey, the primary industrialized harbor in the
County is the LA/LB Harbor Complex. The Marina del Rey harbor consists of two entrance
jetties and an offshore breakwater that form the entrance and main navigation channels of
the harbor. The harbor provides wet berthed slips for commercial fishing boats, private
pleasure boats, and emergency vessels, dry storage, launch ramps for trailer boats, and
additional boat launching facilities. Patterns of harbor use depend on boat types. Fishing
boats generally leave early in the morning and return in the early afternoon as winds pick
up, when sailboats typically go out for sail. Approximately 25 to 30 percent of the wet-
berthed sailboats and 15 to 25 percent of the wet-berthed power boats were observed to

operate on summer Sundays. The period of lowest usage is typically weekdays during
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winter (USACE 1998¢). The U.S. Coast Guard estimates about 10 percent of the wet-berthed
boats departing from the slips stay within the harbor. Other traffic within the harbor are

rowing crew practice, scheduled dinghy races, rental boat use, and dinner cruise excursions

(USACE 2004).

LA/LB Harbors host a wide variety of vessels. The harbors are predominantly used by
container and bulk cargo ships. Additional types of vessels that use the harbors include
cruise ships, commercial fishing boats, power and sail boats, and small personal recreational
watercrafts. Combined, the two Ports are the third-busiest port complex in the world based
on container volume (the largest container port in the U.S.) and handle more than 25 percent
of the cargo coming into the U.S. West Coast. Individually, the POLA and POLB were
respectively ranked the 8th and 12th busiest ports in the world in 2002.

The POLA houses 29 major cargo terminals, including facilities to handle automobiles,
containers, dry and liquid bulk products, and breakbulk products. In 2002, the POLA
handled 51.4 million tons of cargo, with 87 percent from foreign trade (of which two-thirds
were foreign imports). Top trading partners include Japan, China, Taiwan, South Korea,
and Ecuador (USACE 2004). In 2002, the top five containerized imports were furniture,
apparel, electronic products, toys, and computer equipment and the top five containerized
exports were wastepaper, synthetic resins, fabric (including raw cotton), animal feed, and

scrap metal.

POLB facilities include terminals for containerized cargo, dry and liquid bulk cargo, and
breakbulk cargo. In 2002, the POLB handled nearly 65 million tons of cargo equivalent to
$89 billion. East Asian trade accounts for more than 90 percent of the shipments. The top
trading partners in 2002 were China/Hong Kong, Japan, South Korea, and Malaysia. The
top imports by tonnage are petroleum, salt, electric machinery, furniture, vehicles,
chemicals, steel products, and toys. The top exports by tonnage are machinery, electric
machinery, vehicles, toys, clothing, furniture, shoes, plastics, and medical equipment

(USACE 2004).

Traffic at the two harbors increased through the 1980s but decreased slightly during the
1990s. Vessel arrivals at the two harbors were approximately 7,033 in 1990 and 5,480 in
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1996. Ship movements within the Federal breakwaters are expected to increase in the
future, though not significantly, if planned harbor improvements are implemented.
Navigation lanes and precaution areas were established by the U.S. Coast Guard to promote
safe traffic in and out of LA/LB Harbors in San Pedro Bay. These lanes and areas, together
with separation zones that buffer north- and southbound traffic were designated to aid in
collision prevention in the heavily trafficked marine waters of Los Angeles and Orange
Counties. In addition, there are a number of traffic routes for ferries between the mainland
(LA/LB Harbors, Newport Harbor, and Dana Point Harbor) and Santa Catalina Island
(Isthmus Cove and Avalon Point) (USACE 2003b).

Primary vessel types using the navigable waters in the LARE include passenger and charter
ships, recreational boats, and dinner and harbor cruise ships. The LARE hosts several major
charter boat operators (e.g. Catalina Express and Catalina Explorer) that provide passenger
and charter service to Santa Catalina Island from bases within the estuary including
Queensway Marina and Pacific Terrace Harbor. Marinas in Long Beach Harbor/Queensway
Bay contain over 8,000 boat slips. Recreational use is predominant in Outer Long Beach
Harbor. Boat traffic peaks on summer weekends and is the least during winter weekdays
(USACE 1998c). The Downtown Long Beach/ Shoreline Marina is the dominant location for

recreational boating in the area.

The City of Avalon on Catalina Island is dependent on various ports to bring supplies and
passengers for tourism. Transportation to Avalon via water accounts for 90 to 85 percent of
goods shipped. Goods (e.g., groceries, construction supplies, etc.) are brought to Avalon via
barge from Wilmington in the POLA. Passenger services bringing visitors to Avalon are
primarily from Catalina Landing in the LARE and San Pedro via Carnival Cruises at the POLB.

Airfreight service accounts for the remaining 10 to 15 percent of goods brought to Avalon.

2.8 Circulation and Sediment Transport

Circulation patterns within the study area govern the observed deposition and transport of
the contaminated sediments. Understanding of the existing circulation patterns and
sediment transport characteristics are important for the evaluation of some of the
management options described in Section 6 such as the selection of SWH areas, confined

disposal areas, as well as capping sites.
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The oceanic circulation system of the Southern California Bight, in which the CSTF Study
Area is located, is typically driven by the California Current in the spring and the California
Undercurrent in the fall and winter (CLAEMD 1992). Within Santa Monica Bay, water has
been found to move both up-coast and down-coast, indicating the presence of a gyre
(vortex) in the bay (CLAEMD 1992). Within the northern portion of San Pedro Bay, the

effects of the Federal breakwater dominate circulation patterns.

Contaminated sediments in the CSTF Study Area are primarily located in unexposed
portions of bays and estuaries. The effects of oceanic currents and waves on exposed
beaches are not included in this discussion. This section will focus on areas within the study
area likely to be impacted by contaminated sediments and is therefore limited to the vicinity
of Marina del Rey/Ballona Creek Mouth and areas inside the Federal breakwater in the

northern portion of San Pedro Bay.

2.8.1 Marina del Rey/Ballona Creek Mouth

Marina del Rey Harbor is located in Santa Monica Bay along the Southern California
coastline. The harbor entrance and the Ballona Creek outlet are comprised of four major
structures. The North and Middle Jetties define the main harbor channel. Ballona Creek
discharges into Santa Monica Bay through the channel between the Middle and South
Jetties. A detached breakwater just offshore reduces wave exposure of the Marina del
Rey Harbor, providing safe navigation conditions within the harbor entrance channels

and interior portions of the marina.

Nearshore currents at the Marina del Rey entrance are the combination of tidal and sub-
tidal currents, as well as the wind/wave-induced longshore currents. Typical mean
monthly sub-tidal currents in Santa Monica Bay are small, in the order of 5 centimeters
per second (cm/s) (USACE 1995). Wind effect is appreciable on the short-time
circulation fluctuations of water velocity in the bay, producing a mean five-to-ten day

sub-tidal current of about 20 cm/s (USACE 1995).

During flood tide, the flood current enters Marina del Rey Harbor through the north and
south harbor entrances, as well as into Ballona Creek. The flood flow is slightly stronger

on the north side and relatively weaker on the south side. During ebb tide, the flow
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from Ballona Creek hits the breakwater and splits into two parts. The main part flows
into the ocean through the south entrance, while the other part flows along the detached
breakwater to the northwest and leaves the north harbor entrance. In general, tidal
currents at the Marina del Rey Harbor entrance are small. Field data collected by U.S.
Army Corps of Engineers, Los Angeles District (USACE) during their dredging
operation in 1994 indicated that nearshore currents near the south harbor entrance and
the Ballona Creek mouth were in the range of 2 to 16 cm/s. A recent numerical model
study conducted by USACE (2003b) also indicated that tidal currents in the vicinity of

the south harbor entrance and the Ballona Creek mouth are in general less than 5 cm/s.

Tidal and sub-tidal currents near the south entrance and Ballona Creek mouth are
generally too small to re-suspend the sediments being discharged from Ballona Creek
and deposited behind the breakwater. Sediments near the Ballona Creek mouth will be
resuspended and transported only during wave and rainstorm events. A recent study
by USACE (2003b) indicated that sediments deposited near the mouth of Ballona Creek
will start to migrate southward under a five-year storm wave event, or northward under
an eight-year storm wave event. In addition, the study also concluded that the
sediments will be resuspended and transported southward into the bay under a one-

year or larger flood event.

2.8.2 Ports of Los Angeles and Long Beach, and the Los Angeles River

The POLA and POLB occupy the entire western half of San Pedro Bay and form the
nation’s largest harbor complex. The Ports are protected from incoming waves by the
Federal breakwater, which consists of three individual rock jetty structures. In addition
to protecting the ports from waves, the Federal breakwater reduces the exchange of the
water between the harbor and the rest of San Pedro Bay, hence creating unique tidal

circulation patterns.

In the last three decades, the Ports have undertaken a long-range effort, known as the 2020
Plan, to increase the capacity of the ports. For the POLA, the 2020 Plan included the
construction of the Pier 400 and related channel deepening projects. The Pier 400
causeway essentially divided the outer harbors into two halves, with the POLB to the east

and the POLA to the west. Water exchange between the east and west sides of the
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causeway is maintained through a 90-meter (300-foot) opening adjacent to the Navy Mole.
The opening is known as the Transportation Corridor Gap or the “causeway gap” in the

literature.

Maximum flood and ebb current patterns in the POLA and POLB under typical tidal
conditions are shown in Figures 2-2 and 2-3, respectively. The tidal currents shown in
the figures were predicted by a depth-averaged two-dimensional hydrodynamic model
RMAZ? developed by the U.S. Army Corps of Engineers (USACE). The model has been
calibrated against field data collected by NOAA at the POLB, as well as against more
sophisticated three-dimensional model. Details about the model capability, setup and

calibration can be found in Everest (2001).

As shown in Figure 2-2, flood currents entering the Los Angeles Harbor through Angel’s
Gate are blocked by Pier 400 and forced to go around the structure and conform to the
shape of the Pier 400 Landfill. On the Long Beach side, flood currents enter the harbor
through the Queen’s Gate as well as the opening near the eastern tip of the Federal

breakwater. Flood currents passing through Queen’s Gate flow to either side of Pier J.

During the ebb tide, as shown in Figure 2-3, the flow in the harbor is drawn from all
directions as a potential flow toward the exits. Ebb currents leaving the Los Angeles
Harbor flow mainly through the Angles Gate. On the Long Beach side, ebb currents exit
either through the Queen’s Gate or the eastern opening passing the tip of the Federal
breakwater. An important observation about the tidal flow patterns is that ebb flows
from the LARE will exit the breakwater either through the eastern opening or the
Queen’s Gate without entering the LA/LB Harbor, indicating that contaminants
discharging from the LARE during dry weather flow are unlikely to be transported into
the LA/LB Harbor.

Tidal currents within the POLA and POLB are generally very small. As shown in Figures 2-
2 and 2-3, typical maximum tidal currents within the harbor are in general less than 0.5 feet

per second (ft/s).
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Figure 2-2
Maximum Flood Current during Typical Tide Condition

Source: Model Output based on work of Everest 2001
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Figure 2-3
Maximum Ebb Current during Typical Tide Condition

Source: Model Output based on work of Everest 2001
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Tidal currents entering and exiting Angel’s Gate and Queen’s Gate are higher, but are still
in general less than 0.8 ft/s. These small tidal currents generally will not cause sediment
resuspension and sediment transport within the harbor. Resuspension and transport of
sediments will occur during major rain or wave storm events. As an example, Figure 2-4
shows the flow patterns in the POLA and POLB with a 133-year flood discharging from
the LARE into the harbor. Under such a flood event, currents near the LARE can be as
high as 15 to 20 ft/s, causing resuspension and transport of deposited sediments near the

river entrance into the POLA and POLB.

Field measurement or model predicted storm discharge from Dominguez Channel is
unavailable; though the POLA is currently funding a hydrodynamic model.
Nevertheless, it is expected that storm discharge from Dominguez Channel will produce
currents high enough that can cause resuspension and transport of deposited sediments

in the POLA and POLB.

2.9 Upland Infrastructure and Natural Resources
2.9.1 Transportation
The project areas are served by a network of ground transportation facilities, including
highways and local roads, providing connections to all parts of the County, as well as
the neighboring Counties of Orange, Ventura, Riverside, and San Bernardino. These
facilities also provide access to other inland regions in California and regions out-of-

state.

The highway system in the County consists of 37 major freeways and highways. The
interstate highways include I-5, I-10, I-110, I-210, I-405, I-605, and I-710. With the
exception of I-10 and I-210, the interstate freeways are mostly run in the north-south
direction. These interstate freeways, together with the state highways, such as SR 91, SR
103, SR 42 and SR 1, form a transportation network serving the Los Angeles
metropolitan area. Truck routes are available on all major freeways. The busiest
highways are Routes 5, 10, 60, 101, 110, and 405, with peak hour traffic of about 20,000
vehicles and annual average daily traffic of about 300,000 vehicles (Caltrans 2002).
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Figure 2-4

Maximum Current during a 133-year Storm Discharge from Los Angeles River

Source: Model Output based on work of Everest 2001



This page left intentionally blank



Affected Environment

The two interstate freeways that provide immediate access to the LA/LB harbor areas are
I-710 and I-110, which connect to I-405 and other roads. Other state highways serving
the port area are SR 103 and SR 213. The major highways serving the Marina Del Rey
area are SR1, SR90, I-405 and I-10.

There are several major bridges that link the LA/LB Harbors to the rest of the County.
The Vincent Thomas Bridge, together with Gerald Desmond Bridge and Commodore
Schuyler F. Heim Bridge, provide the linkage among freeways in the vicinity of LA/LB
Harbors. Daily truck movements to and from LA/LB Harbors totaled 25,000 in 2000
(Thornton 2003).

Train is another mode of transportation in the County. The LA/LB Harbors are
equipped with train facilities and railroad tracks to transport goods effectively from the
ports to other areas in the country. Currently, the Marina del Rey area is not directly

served by rail.

Daily freight train movements to and from LA/LB Harbors totaled 50 in 2000 (Thornton
2003). Railroad tracks connect many of the container terminals in the Ports to other
parts of the country. The railroad operations in the County include Burlington Northern
and the Santa Fe Railway (freight), Los Angeles Junction Railway (freight), Union Pacific
Railroad Company (freight), Amtrak (passenger) and Metrolink (passenger).

Faced with increased freight traffic volumes in and out of LA/LB Harbors, design and
construction of the Alameda Corridor was initiated in 1997 with the aim of diverting
surface freight traffic loads from local freeways and railroads. The 20-mile railroad
express line runs approximately parallel to Alameda Street and connects LA/LB Harbors

with the transcontinental rail network east of downtown Los Angeles.

29.2 Land Use

Land use in the County is in general substantially urbanized as a result of population
growth through recent history. Table 2-2 shows the distributions of land use in the four
primary watersheds upstream of tidal influence within the County (LACDPW 2000). As

shown in the table, urban development has been especially significant in the Ballona
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Creek watershed where vacant/open lands constitute only 11 percent of the watershed
area. The Los Angeles River Watershed is the largest watershed in the County covering
an area of approximately 2,135 square kilometers (824 square miles). The watershed is
comprised of a diverse mixture of land uses. The vacant land use (40 percent of the
watershed) is almost entirely located in the headwaters in Angeles National Forest that
covers approximately 840 square kilometers (324 square miles). The remaining
watershed is highly urbanized with residential, commercial, and industrial land uses.
The Dominguez Channel Watershed with an area approximately 110 square miles is also
highly urbanized with about 94 percent of the area developed. The San Gabriel River
Watershed has a large portion of vacant land (54 percent) primarily located at the
headwaters in the San Gabriel Mountains and includes undisturbed riparian and

woodland habitats and wilderness areas. The lower portion of the watershed is more

heavily developed.
Table 2-2
Land Use by Watershed
Dominguez
Ballona Creek* Los Angeles River? Channel® San Gabriel River®
Land Use Land Use Percent (%)
High Density Single
Family Residential 40 28.8 34.2 21.0
Multi-Family
Residential 12.3 3.5 5.8 26
Mixed Residential 6.7 1.8 4.3 0.1
Commercial 9.9 3.6 6.2 25
Light Industrial 3.5 5.1 13.2 3.8
Transportation 1.5 24 4.7 1.2
Education 2.7 1.9 3.7 23
Vacant 11.1 40.4 25 53.6
Other 12.3 12.5 254 12.9

1. Above Sawtelle Boulevard.

2. Above Willow Street.

3. Dominguez Channel and Inner LA/LB Harbor Watershed.

4. Watershed areas includes San Gabriel River above San Gabriel Parkway in Pico Rivera and Coyote Creek above Spring Street.

2.9.3 Air Quality

Air quality within the County is strongly affected by winds, temperature patterns, and

topography surrounding the Los Angeles Basin. The climate conditions in conjunction
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with the topographic characteristics of the Los Angeles Basin severely restrict the ability
of the local airshed to disperse air pollutants generated within the Basin. While onshore
sea breeze brings in clean air that dilutes and disperses the polluted air during the night,
recirculation of polluted air and incomplete ventilation of the Basin can cause significant
air quality problems even in coastal areas. In addition, temperature inversions created
in response to wind circulation and heating patterns tend to trap emissions within
shallow layers above ground and limit vertical dilution. Trapping inversion, which
frequently occurs during summer afternoons, tends to trap emissions within the shallow
marine layer and limit vertical mixing. Reactive organic gases and nitrogen oxides
combine under abundant sunlight to form photochemical smog, which increases in level
from coastal areas inland until being broken down near the mountains surrounding the
basin. Radiation inversion, which occurs most frequently during cloudless nights in
winter, tends to trap emissions within localized air pockets and limit their dispersion

(USACE 1998c and Chambers 2003).

Existing conditions of air quality and historical trends have been measured and
documented by the South Coast Air Quality Management District (SCAQMD). Long-
term monitoring data in the 1990s showed recurring violations of hourly ozone and
particulate matter standards. However, no first stage alerts (0.20 mg/L ozone for an
hourly exposure) occurred. Levels of primary automobile pollutants including CO did
not exceed their standards. The air quality conditions in general have shown

improvement throughout the 1990s (USACE 1998c and Chambers 2003).

2.9.4 Groundwater Resources

Groundwater basins in the County underlie five major geographic areas. These include
San Gabriel Valley, Coastal Plain, San Fernando Valley, and Antelope Valley. With each
geographic area, the groundwater basin is composed of a number of sub-basins. The
basins are separated by geologic features that confine or impede groundwater
movement or by political boundaries. Basins underlying the Coastal Plain include the
Central, West Coast, Santa Monica, and Hollywood Basins. Among these, the West
Coast and Santa Monica Basins are situated along the coast. The West Coast Basin
underlies Long Beach, San Pedro, Redondo Beach, Hermosa Beach, Manhattan Beach,

and El Segundo as well as Torrance, Gardena and Inglewood, and is separated by the
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Newport-Inglewood Fault. The groundwater elevations in the West Coast Basin are
typically below sea level except in the area of recharge injection. The Santa Monica

Basin underlies Marina del Rey and Santa Monica.

Groundwater within the County is extensively recharged through natural and
constructed means. Stretches of streams with soft-bottom channels promote
groundwater recharge year-round. In addition, the Los Angeles County Department of
Public Works (LACDPW) maintains 2,436 acres of spreading grounds and soft-bottom
channel spreading areas which are used to collect storm runoff, imported water, and
recycled water as a means of replenishing local groundwater aquifers. Together with
similar facilities operated by other agencies, the gross acreage of spreading grounds

totals 3,361 acres in the County (LACDPW 2002).
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3 CONTAMINATED SEDIMENTS IN THE LOS ANGELES REGION

This section discusses the nature and extent of the contaminated sediment problem within the
Contaminated Sediments Task Force (CSTF) Study Area, focusing on the characteristics,
locations, quantities, and sources of contaminated sediments within the Los Angeles Region
(Region). Specific areas of concern are identified and estimated quantities of contaminated
sediment that may need treatment and/or removal are provided. In addition, watershed
management plans in the Los Angeles County (County) that may have an impact to

contaminant and sediment sources to the Study Area are also discussed.

3.1 Characteristics of Contaminated Sediments

Specific criteria used to characterize contaminated sediments in the Region does not exist.
While agreement generally exists that severely contaminated sediments are not suitable for
unconfined aquatic disposal, consensus is not always available for more moderately
contaminated sediments. Multiple national and regional sediment guidelines currently exist
with respect to defining sediments as contaminated, and these guidelines in turn are mostly

defined by concentrations of specific chemical contaminants.

Within the CSTF Study Area, contaminated sediments have generally been defined as those
sediments which do not meet criteria for ocean or unconfined aquatic disposal and therefore
are defined by multiple characteristics including sediment chemistry, toxicity, and
bioaccumulative potential as outlined in regulatory guidance documents (The Green Book
[EPA and USACE 1991] and the Inland Testing Manual [ITM] [EPA and USACE 1998]).
Ecological and/or human health risk assessment and other assessment tools (e.g.,
equilibrium partitioning, sediment guideline quotient methodologies, apparent effects
threshold); have been applied to specific sites in the Region. Generally they have not been
used to determine whether sediments are considered “contaminated”, but instead have

been used to address more specific questions regarding sediment characteristics.

Sediments with elevated levels of contaminants are often found near sources of
anthropogenic inputs, which can generally be categorized as either point or non-point
sources. Point sources include discharges generated by a single process (e.g., manufacturing
facility) and may be limited to a relatively small number of contaminants or a broad

spectrum of contaminants (e.g., publicly owned treatment works [POTW]). Non-point

Los Angeles CSTF May 2005
Long-Term Management Strategy 69



Contaminated Sediments in the Los Angeles Region

sources (NPS) commonly integrate a variety of sources through a single pathway such as via
flood control systems (e.g., the mouth of the Los Angeles River). Regardless of the source,
contaminated sediments share some general characteristics due mostly to the
physiochemical reactions that occur once contaminants enter an aqueous environment. This
section describes contaminated sediments in the study area and summarizes the main
environmental properties that impact the behavior of contaminants and/or contaminated

sediments in the region.

3.1.1 Physical Characteristics

Contaminants are often associated with areas of low water circulation, high
sedimentation rates, and silt- and clay-dominated sediments. Two reversible processes
dominate the behavior of contaminants in marine and estuarine systems: formation of
metal colloids, and binding of hydrophobic organic compounds onto fine sediment
particles suspended in the water column. Due to the relatively large surface areas of
fine-grained particles and environmental characteristics of areas where fine-grained
particles settle out of the water column, contaminants are generally associated with silts
and clays. A number of other factors impact the rate and direction of these
physiochemical reactions, including redox potential and interaction with sulfides, pH
and formation of metal hydroxides, amount and type of organic carbon, concentrations

of iron (in the case of other metals), and the presence/activity of microbial organisms.

3.1.1.1  Grain Size

Due to the physiochemical processes described above, contaminants in sediments
are usually associated with the fine-grained fraction and/or the interstitial pore
water. While sequestration of contaminants can occur in high-clay sediments due to
the lattice structure formed during clay mineralization, contaminants associated with
silts are generally more susceptible to mobilization. Despite the affinity of
contaminant binding to fine-grained sediments, grain size cannot always be used as
an indication of contamination. For example, elevated metal concentrations due to
boatyard sandblasting operations may be associated with relatively large paint
chips. Locally, there are sites that are predominantly sand that frequently exhibit
contamination (e.g. the Los Angeles River Estuary [LARE] which typically has more
than 75 percent sand [USACE 2002a] and Ballona Creek Estuary which also typically
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has more than 75 percent sand [USACE 2003b]). In both instances, contamination is
most likely associated with the finer sediment fraction even though it represents

only a small portion of the total volume.

3.1.1.2 Water Content

The water content of contaminated sediments varies considerably depending on the
grain size and compaction of the material. Recently settled surficial fines may be up
to 70 percent water (as a percentage of the total mass). While, ‘native” consolidated
sediments may be as little as 20 percent water. In its review of available sediment
data, the U.S. Army Corps of Engineers, Los Angeles District (USACE) found that
percent water (moisture) of Los Angeles Basin sediments found unsuitable for open
water disposal ranged from 21 to 41 percent and averaged 30 percent (USACE
2002a).

3.1.1.3 Geotechnical Properties

Geotechnical characteristics of sediments are critical in the determination of whether
they are suitable for reuse at construction and/or fill sites. Final site design and land
use typically defines the minimum geotechnical qualities of the fill material. Within
the study area, fine-grained sediments have been used as construction fill by either
placing it selectively within a fill area (e.g., Pier T fill at the Port of Long Beach),
diverting it to an alternative project component with less stringent design criteria
(e.g., creation of Port of Los Angeles’ [POLA’s] Shallow Water Habitat (SWH) with
fine-grained sediments dredged for the Pier 400 project), or by placing it in
alternating lifts between layers of coarser-grained material to meet project

specifications (USACE 2002a).

3.1.1.4 Variability by Location

Within the CSTF Study Area, the variety of (environmental) contaminants and
physical characteristics are the result of a variety of input parameters. Physical
characteristics in the context of regional sediment contamination issues are a
reflection of current, recent, and historical discharges. The degree of sediment
contamination is often highly correlated with proximity to anthropogenic sources at

various spatial scales, as are the physiochemical characteristics of sediments such as
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grain size distribution, organic carbon content, and iron content. A limited amount
of data has been compiled for the study area and is presented in Table 3-1 to

illustrate the variability in some commonly measured physical characteristics.

Physical characteristics interact with chemical constituents to produce highly
variable systems in terms of the degree of contaminant sequestration, availability of
contaminants to biological systems, and mobility of contaminants between bound

and aqueous forms.

3.1.2 Chemical Characteristics

As stated above, the varied land use history of the Los Angeles Basin has resulted in
sediments within the CSTF Study Area exhibiting a variety of contamination types.
Generalizations within the study area are twofold and include: (1) the propensity of
sediments at the mouths of flood control structures to contain elevated levels of metals
(especially lead and zinc), pesticides (e.g., dichlorodiphenyltrichloroethane [DDT]),
polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs), and total
recoverable petroleum hydrocarbons (TRPHs) and (2) for sediments in the northern
portion of San Pedro Bay to exhibit elevated levels of the pesticide DDT due to releases
into the sanitary sewer system (and subsequently the Palos Verdes Shelf) and into the
Dominguez Watershed (and subsequently the POLA and Port of Long Beach[POLB])

from the Montrose Chemical Corporation facility in Torrance.

3.2 Locations of Contaminated Sediments

As part of the Bay Protection Toxic Cleanup Program (BPTCP), the Los Angeles Regional
Water Quality Control Board (LARWQCB) prioritized contaminated sites to protect water
and sediments from discharges of waste, in-place sediment pollution and contamination,
and any other factors that impacted beneficial uses of water resources. After considering
available data, sites that demonstrated considerable impairment were designated as either
high priority hot spots or sites of concern if they met specified criteria (LARWQCB 1997).
State Water Resources Control Board (SWRCB) designated toxic hot spots and the sites of

concern are presented in Figure 2-1.
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Table 3-1
Comparison of Total Organic Carbon, Percent Solids, and Percent Sand in Various Locations within the Study Area
Percent Percent Sand
Location Study/Data Source/Sampling Methodology TOC Percent Solids and Gravel
Marina del Rey Marina Del Rey (BPTCP, surface grab) 1.1 31.4 7
Marina del Rey Marina Del Rey (CSTF Cement Stabilization Pilot Study) NA NA 93
Ballona Creek Ballona Creek (USACE Feasibility Study, composite) NA NA 77
Ballona Creek Ballona Creek (BPTCP, surface grab) 3 51.5 35
Coastal Shelf Palos Verdes Shelf (BPTCP, surface grab) 1.5 56.3 41
Port of Long Beach Inner Harbor Pier S Realignment (average of top composites, N=2) 0.2 68.7 52
Port of Long Beach Inner Harbor Pier S Realignment (average of bottom composites, N=2) 0.1 73.7 48
Port of Long Beach Inner Harbor Channel Two (average of Area F top composites, N=8) 1.4 62.7 29
Port of Long Beach Inner Harbor Channel Two (average of Area F bottom composites, N=8) 0.5 74 46
Port of Long Beach Middle Harbor Main Channel (average of top composites, N=3) 0.2 71.2 55
Port of Long Beach Middle Harbor Main Channel (average of bottom composites, N=3) 0.1 78.6 54
Port of Long Beach Outer Harbor Long Beach Outer Harbor (BPTCP, surface grab) 0.9 52.1 30
Port of Long Beach Outer Harbor Long Beach Channel (BPTCP, surface grab) 1.2 52 19
Port of Los Angeles Inner Harbor Berths 121-124 (average of top composites, N=2) 0.1 76.9 63
Port of Los Angeles Inner Harbor Berths 121-124 (average of bottom composites, N=2) 0 80.6 73
Port of Los Angeles Inner Harbor Consolidated Slip (range, multiple sampling techniques) 0.1-10.4 33 - 81 5-98
Port of Los Angeles Inner Harbor Southeast Basin (BPTCP, surface grab) 2.2 52.8 17
Port of Los Angeles Inner Harbor Consolidated Slip (BPTCP, surface grab) 4.4 36.5 13
Port of Los Angeles Inner Harbor Southwest Slip (BPTCP, surface grab) 1.7 53.3 26
Port of Los Angeles Outer Harbor Off Cabrillo Beach (BPTCP, surface grab) 2.2 50.2 14
Los Angeles River Estuary CSTF Pilot Studies 0.4 56.4 78

NA - data not available.

Sources: AMEC 2001a, AMEC 2001b, AMEC 2002, Anderson et al. 1998, MEC Analytical Systems 1999, Ogden 2000, USACE/County of Los Angeles 1998, and USACE 2002a.
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3.2.1 Hot Spots

The LARWQCB prioritized a number of sites within their jurisdiction for remediation or
prevention of toxic hot spots. Within the CSTF Study Area, three sites were designated
high priority toxic hot spots: Santa Monica Bay/Palos Verdes Shelf, Los Angeles Outer
Harbor/Cabrillo Pier, and Los Angeles Inner Harbor/Dominguez Channel/Consolidated
Slip.

The Palos Verdes Shelf has been identified as an impaired water body due to sediment
contamination (DDT, PCBs, cadmium, copper, lead, mercury, nickel, zinc, PAHs, and
chlordane), sediment toxicity, tissue bioaccumulation of pollutants (DDT, PCBs, silver,
chromium, and lead), and the issuance by the California Office of Environmental Health
Hazard Assessment (OEHHA) of a health advisory warning against consumption of
white croaker (Genyonemus lineatus). Elevated DDT and PCB levels have been the focus
of much attention by a variety of regulatory authorities, among them the U.S.
Environmental Protection Agency (EPA), which is developing a plan for remediation of
the area. Although heavy metals contamination is recognized as an additional source of
impairment, remediation of the DDT impairment may fully or partially address the

issue.

The area in the vicinity of the Cabrillo Pier in the Outer Los Angles Harbor is considered
impaired due to sediment contamination (PAHs, DDT, zinc, copper, and chromium),
sediment toxicity, and tissue bioaccumulation of DDT. High bacteria levels are also a
concern. As part of the Main Channel Deepening Project, the USACE and POLA are
currently in the process of expanding the Cabrillo Shallow Water Habitat (CSWH) area
to cover much of the area with available uncontaminated sediments, effectively capping
a portion of the area. Additional efforts are being undertaken by the POLA to address

sources of impairment other than the existing sediments.

In the Inner Los Angeles Harbor, Consolidated Slip and the Dominguez Channel
Watershed are recognized to be impaired: sediment contamination (PAHs, zinc,
chromium, lead, DDT, chlordane, and PCBs), sediment toxicity, benthic community
effects, and tissue bioaccumulation (DDT, chlordane, PCBs, organotins, and zinc) have

been documented. Fish consumption advisories have also been posted for these areas.
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The Consolidated Slip Restoration Program Working Group is currently considering
remediation alternatives under the leadership of the LARWQCB. The group has
recently compiled data showing the extent of contamination to be at least 6 meters (20
feet) below the harbor bottom in some areas. Restoration alternatives for sediments in
the consolidated slip as well as the Dominguez Channel Watershed are in development,

which is recognized to be a potential source of recontamination.

3.2.2 Areas of Concern

The BPTCP process also included listing a number of sites as areas of concern. These
sites were candidates for listing as toxic hot spots due to substantial impairments, but
ultimately were not among those sites prioritized for more immediate attention. Sites
listed within the CSTF Study Area and the respective reasons for listing include Marina
del Rey (sediment chemistry, mussel bioaccumulation), Cerritos Channel in the POLB
(mussel bioaccumulation), LARE (sediment chemistry, mussel and fish
bioaccumulation), Ballona Creek Tidal Prism (sediment chemistry and storm water
impacts), Offshore Santa Monica Bay (sediment chemistry and fish bioaccumulation),
Venice Canals in the City of Los Angeles (mussel bioaccumulation), Colorado Lagoon in
the City of Long Beach (sediment chemistry, mussel and fish bioaccumulation), Long
Beach Marina (sediment chemistry), and Shoreline Marina in the City of Long Beach

(sediment chemistry).

3.3 Contaminated Sediments from Dredging Operations
3.3.1 Historical Dredging and Disposal Operations
Historical dredging operations of the major sediment generating locations in the County
were compiled from various databases, permit archives, and prior studies. The major
sediment generating locations in Los Angeles County discussed in this section are
Marina del Rey, POLA, POLB, LARE, and Alamitos Bay. Dredging and disposal events
were identified from original data sources, reconciled among multiple references, and
tabulated chronologically by dredging sites in the following sections. In the tables
below that summarize dredging and disposal events for each site, dredging events are
listed by the year (or the starting year for dredging events lasting for more than a year).
The tables also include information on the project proponent, the dredge and disposal

quantities location and dredge method, as well as the source of data. For dredging
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quantities obtained from permit archives, it was assumed that the figures provided a
good estimate of the quantities actually dredged, although discrepancies generally exist
between the permitted and pay volumes. In cases where only disposal records exist, it
was assumed that the corresponding dredging volumes are identical. For entries where
descriptions in the records are incomplete or limited, best knowledge based on
professional experience in the region was used to complete the information. In cases
where significant differences in dredging quantities occur among records, selection was
weighted toward records with relatively complete documentation. In such a case, if the
adopted quantity is not the greatest among the records, the difference is also listed as a
separate entry to account for potentially unidentified events. The total maintenance,
capital improvement dredge volumes and corresponding average annual rate for

completed projects in the study area are also shown.

3.3.1.1 Marina del Rey

Marina del Rey Harbor, the largest man-made small craft harbor in the world, was
created from the original Ballona wetlands area in the early 1960s (1960 to 1963). The
capital project excavated approximately 9.2 million cubic meters (m?) of material out
of the site, and placed approximately 2.3 million m?® of the dredged sediment on
Dockweiler Beach downcoast to prevent the anticipated erosion after the creation of
the harbor (USACE 1986). Since then, the harbor entrance channels have been
periodically dredged by the USACE to maintain the designated safe navigation

channel dimensions.

The primary source of shoaling in the southern portion of the entrance channel is
sediment discharge from the neighboring Ballona Creek during storm runoff events.
Littoral drift of sediment from up- and downcoast beaches also contributes to the
shoaling of the entrance channels. The sediment in the entrance channel shoals is, in
general, relatively sandy but typically contains an appreciable portion of
contaminated material unacceptable for unrestricted ocean disposal. Specifically,
sediment in the north entrance channel, which is largely derived from littoral
transport, is typically uncontaminated and suitable for beach replenishment or open

water disposal at offshore disposal sites such as LA-2. Sediment from the south
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entrance channel, which primarily originates from Ballona Creek discharges tends to

be contaminated and requires special handling and disposal.

Based on a sediment budget analyses conducted for Marina del Rey harbor entrance
(USACE 2003b), littoral transport contributes about 65 percent of the shoaled
sediments in the harbor entrance, while watershed discharge from Ballona Creek

contributes about 35 percent.

The USACE conducts maintenance dredging of the federally designated navigation
channels in the harbor. Table 3-2 presents a chronology of historical dredging and
disposal events in Marina del Rey Harbor since the completion of the offshore
breakwater in 1965. A total of approximately 1.5 million m? (1.92 million cubic yards
[cy]) has been dredged from the Marina del Rey Harbor entrance channel and
vicinity between 1969 and 1999. The average annual maintenance dredging rate has
been approximately 49,000 m? (64,000 cy) per year over that period, with a frequency

of once every two to five years.

3.3.1.2  Portof Los Angeles

The POLA, founded in 1907, underwent major development during the period of
1910 through 1930s that culminated in the completion of the federal San Pedro
breakwater in 1937. Since then, the ever increasing demand of shipping needs,
especially with the advent of containerized shipping and growing vessel sizes, has
necessitated continued capital improvements of the harbor including channel
deepening, terminal expansion, and wharf replacement. The current channel
deepening project for the Main Channel, East Basin and West Basin will increase the
channel depth to -16.1 meters (-53 feet), mean lower low water (MLLW) to
accommodate larger, deeper-draft vessels, which is expected to generate a total of 6.1
million m? (8 million cy) of dredged sediment. Dredging for this project began in

September 2002 and is schedule for completion in 2005.
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Table 3-2

Dredging and Disposal History for Marina del Rey

Dredging Disposal
Project
Year 2 Proponent Project Location Quantity (m3) Method Site Quantity (m3) Source ©

Channel

1969 USACE ) Ballona Creek mouth 298,024 ¢ Del Rey Beach 298,024 5
Maintenance
Channel

1973 USACE ) South side of north jetty 12,308 -9 Upcoast of north jetty 12,308 5
Maintenance
Ch I . i

1981 USACE ?nne Entrance channel; Ballona 166,241 _d South of Dockweiler 166,241 1,5
Maintenance | Creek mouth Beach
Ch I iDs:

1987 USACE anne Jetty tips; Ballona Creek 27,000 -d Dockweiler Beach 27,000 1,5
Maintenance | mouth
Channel

1992 USACE . Ballona Creek mouth 16,438 - Local Knockdown 16,438 3,5
Maintenance
Channel

1994 USACE , Entrance channel 43,580 Clamshell Port of Los Angeles 43,580 2,3,5
Maintenance shallow water habitat

1996 USACE | EMergency | gpiance channel 181,964 Clamshell/hydraulic Beach 181,964 1,2,3
Maintenance

LA-2 39,759
1998 USACE Eﬂm.ezgency Entrance channel 96,200 Hydraulic 1,2,3,4
ainienance Harbor Infill 56,441

Channel Beach 245,422

1999 USACE . Entrance channel 627,003 b Clamshell 1
Maintenance Harbor Infill 381,581

Total Maintenance Dredging Volume = 1,468,758 m? (1,921,063 cy).
Overall Maintenance Dredging Rate = 48,959 m3/yr (64,036 cy/yr).
(a) Year indicates start of project.
(b) Volume difference exists with data from other Sources 2 and 3.
(c) Source:
1. USACE 2003c. Zone of Siting Feasibility Study Draft Report.
2. Navigation Data Center. USACE record. http://www.iwr.usace.army.mil/ndc.
3. USACE 2003a. Dredging Analysis Appendix Marina del Rey and Ballona Creek Feasibility Study.
4. Ocean Disposal Database. U.S. Army Corps of Engineers (Corps), Research and Development Center, Waterways Experiment Station, Environmental Laboratory.
http://www.wes.army.mil/el/odd/odd.html.

5. USACE 1995. Marina del Rey and Ballona Creek, CA, Final Reconnaissance Report.
(d) No record
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The sediment accumulated in the harbor is typically silty with varying quality levels
ranging from being highly contaminated at certain inner harbor locations such as the
Consolidated Slip, to being relatively clean in the approach channel. USACE
conducts maintenance and capital improvement dredging of the federally
designated navigation channels in the harbor. Maintenance dredging of berthing
locations, on the other hand, generally comes under the POLA. Table 3-3 presents a
chronology of historical maintenance and capital improvement dredging and

disposal events in the POLA since 1978.

The data indicate that a total of approximately 2 million m? (2.65 million cy) has been
dredged from POLA for harbor maintenance between 1978 and 2002 at an average
annual rate of approximately 85,000 m3 (111,000 cy) per year. In addition, a total of
approximately 57.6 million m? (75.3 million cy) of material has been generated from
POLA capital improvement projects between 1980 and 1997 at an average annual
rate of approximately 3.4 million m? (4.4 million cy) per year. This total accounts for
the completed capital improvement projects and does not include the volume of the

current POLA Channel Deepening Project.

3.3.1.3 Port of Long Beach
The POLB was founded in 1911. Built out of some 800 acres of mudflats at the

mouth of the Los Angeles River, the early development and improvement of the
harbor roughly parallel those of the neighboring POLA and was marked by the
completion of the Long Beach breakwater in 1949. Similar to the Los Angeles
Harbor, the ever increasing demand of shipping needs, especially with the advent of
containerized shipping and growing vessel sizes, has necessitated continued capital
improvements of the harbor including channel deepening, terminal expansion, and
wharf replacement. Recent capital improvements in the harbor include the
deepening of the approach channel to -23 meters (-76 feet), MLLW to accommodate

deep-draft crude oil tankers.
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Table 3-3 Dredging and Disposal History for Port of Los Angeles
Dredging Disposal Site
Project Quantity Quantity
Year ? Proponent Project Location (m3) Method Site (m3) Source '
1978 P'c&rr:[go;le_gs Cerritos Channel Maintenance Cerritos Channel -9 Hydraulic LA-2 71,872 3
1978 -9 Harbor Maintenance Los Angeles Harbor -9 -9 Ocean disposal 76,455 ° 1
1979 PXH of Los Harbor Maintenance Los Angeles Harbor -9 Clamshell LA-2 9,481 1,3
ngeles
Port of Los Port of Los Angeles Main Channel Pier 300 and
1980 and Super Tanker Channel Los Angeles Harbor 10,801,630 d -9 Shallow Water 10,801,630 d 5
Angeles . b .
Deepening Habitat
1982 P/‘irrfgﬂl";gs Harbor Maintenance Los Angeles Harbor -9 Clamshell LA-2 53,522 1,3
1982 Pﬁ:goglle_gs Harbor Maintenance Los Angeles Harbor -9 Hydraulic LA-2 84,106 1,3
1982 Per"tgo;‘IIe_;)s Harbor Maintenance Los Angeles Harbor -9 Hydraulic LA-2 49,699 1,3
1982 P/igtgot;;:s Harbor Maintenance Los Angeles Harbor -9 Clamshell LA-2 57,345 1,3
National Steel
1982 and Harbor Maintenance Los Angeles Harbor -9 -9 LA-5 153,685 3
Shipbuilding
1983 Port of Los Harbor Maintenance Los Angeles Harbor -9 Clamshell LA-2 612 3
Angeles
1983 -8 Harbor Maintenance Los Angeles Harbor -9 -9 Ocean disposal 48,549 © 1
1984 PXH of Los Harbor Maintenance Los Angeles Harbor -9 Clamshell LA-2 4,282 3
ngeles
1984 Pzrr;[goél(;gs Harbor Maintenance Los Angeles Harbor -9 Clamshell LA-2 93,281 3
1985 Port of Los Harbor Maintenance Los Angeles Harbor -9 Clamshell LA-2 6,270 3
Angeles
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Table 3-3 Dredging and Disposal History for Port of Los Angeles
Dredging Disposal Site
Project Qu anstity Project
Year ® Proponent Project Location (m~) Method Year ® Proponent Project

1985 -9 Harbor Maintenance Los Angeles Harbor -9 -9 Ocean disposal 106,070 © 1
1986 Pzﬁgoglg‘s’s Harbor Maintenance Los Angeles Harbor -9 Clamshell LA-2 38,230 3
1986 Port of Los Harbor Maintenance Los Angeles Harbor -9 Clamshell LA-2 6,270 3

Angeles
1986 Pzrr;[gogllégs Harbor Maintenance Los Angeles Harbor -9 Clamshell LA-2 53,522 3
1986 Pz:goeflle_gs Harbor Maintenance Los Angeles Harbor -9 Clamshell LA-2 32,113 3
1987 Pﬁ:goglle_;)s Harbor Maintenance Los Angeles Harbor -9 Clamshell LA-2 11,469 3
1987 PXr;goglle‘gs Harbor Maintenance Los Angeles Harbor -9 Clamshell LA-2 76,919 3
1987 -9 Harbor Maintenance Los Angeles Harbor -9 -9 Ocean disposal 89,448 °© 1
1988 Pﬁ:goglle_;)s Harbor Maintenance Los Angeles Harbor -9 Clamshell LA-2 76,460 3
1988 -8 Harbor Maintenance Los Angeles Harbor -9 -9 Ocean disposal 60,625 °© 1
1989 Pﬁ:goglle_;)s Harbor Maintenance Los Angeles Harbor -9 Clamshell LA-2 76,460 1,3
1990 Pﬁ’;gogl'égs Harbor Maintenance Los Angeles Harbor 9 Clamshell LA-2 76,460 1,3
1991 Pxﬁgogl':s’s Harbor Maintenance Los Angeles Harbor -9 Clamshell LA-2 22,938 1,3
1993 Port of Los Harbor Maintenance Los Angeles Harbor -9 -9 LA-3 5,352 1,3

Angeles
1993 Port of Los Berth 226-231 Maintenance Los Angeles Harbor -9 -9 -9 -9 4

Angeles
1995 USACE Maintenance Los Angeles Harbor 35,951 Hopper and Open water and -9 1,2

Clamshell upland
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Table 3-3 Dredging and Disposal History for Port of Los Angeles
Dredging Disposal Site
Project Qu anstity Project
Year ? Proponent Project Location (m?) Method Year ? Proponent Project
Clamshell,
1995 USACE, Port Pier 400 Stage | b Los Angeles Harbor 22,768,140 hydraulic, and Pier 400 Landfill 22,768,140 " 8
of Los Angeles h
opper
1996 | USACE, Port | PortofLos Angeles East Basin Los Angeles Harbor -9 Hydraulic LA-2 22,020 1,3
of Los Angeles Maintenance
1997 Port of Los Berths 238-239 Wharf Re.palr and Los Angeles Harbor 5352 g g g 4
Angeles Fender Upgrade Project
1997 | PortofLos Berths 51-55 Maintenance Los Angeles Harbor 11,468 ¢ -9 -9 -9 4
Angeles
Clamshell LA-2 1,422,981
USACE, Port Pier 400 Stage 2 Deep Draft . Stage 2 18,364,447
1997 of Los Angeles Navigation Project b Los Angsles Harbor 23,993,246 an(;:;)édr:lij“c CSWH 2,572,466 6
9 Stage 2/CSWH 1,633,352’
1998 USACE, Port Port of Los Angeles O&M Los Angeles Harbor -9 Hopper LA-2 118,360 1,3
of Los Angeles
1998 Pzrt of Los Berths 49-50 Maintenance Los Angeles Harbor -9 -8 -9 -9 4
ngeles
Port of Los d g LA-2 99,392
1998 Angeles Berth 144 Wharf Rep. Los Angeles Harbor 108,567 -- ARSSS © 9.175 4
1999 Pzrt of Los Berth 71 Maintenance Los Angeles Harbor - -8 -9 -9 4
ngeles
1999 P/‘ig;;'égs Berths 51-55 Maintenance Los Angeles Harbor 114,683 ¢ -9 ARSSS 114,683 ¢ 4
1999 PXE;;'(;;’S Berths 121-126 Maintenance Los Angeles Harbor 22,937 ¢ -9 LA-2 22,937 ¢ 4
Port of Los . d g LA-2 22,937
1999 Angeles Berths 163-164 Maintenance Los Angeles Harbor 30,582 - ARSSS 7645 4
Port of Los . d g LA-2 3,823
1999 Angeles Berth 191 Maintenance Los Angeles Harbor 5,352 - ARSSS 1529 4
1999 Pzrr’]tgoefllégs Berths 216-221 Maintenance Los Angeles Harbor 30,582 ¢ -8 ARSSS 30,582 ¢ 4
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Table 3-3 Dredging and Disposal History for Port of Los Angeles
Dredging Disposal Site
Project Quanstity Project
Year * | Proponent Project Location (m®) Method Year 2 Proponent Project
1999 | Portoflos | o 118-120 Maintenance Los Angeles Inner 6,116 9 .9 ARSSS 6,116 ° 4
Angeles Harbor
Port of Los West Basin Entrance e g g e
1999 Angeles Berths 97-102 Los Angeles Harbor 4
Port of Los LA Inner Harbor Basin d d
2001 Angeles Berths 212-215 Maintenance Los Angeles Harbor 16,820 Clamshell ARSSS 16,820 4
2001 | Portoflos | poins 167-169 Maintenance Los Angeles Harbor 4,587 ¢ Clamshell ARSSS 4,587 ° 4
Angeles East Basin Channel
Los Angeles Harbor
Port of Los . . d d
2001 Berths 148-151 Maintenance Main Channel and 7,646 Clamshell ARSSS 7,646 4
Angeles . ;
Turning Basin
2001 | POrtoflos | g ihs 261-265 Maintenance Los Angeles Harbor 19,114 ¢ Clamshell ARSSS 19,114 ¢ 4
Angeles Fish Harbor
Port of Los . d d
2002 Angeles Berth 100 Wharf Construction Los Angeles Harbor 26,759 Clamshell ARSSS 26,759 4
Soutr\w/\\//vest Slip 1,146,832
est
Southwest Slip 688,099 ¢
East
K Port of Los Angeles Channel ¢ | Hydraulicand | Eelgrass Shallow 76.456 °
2002 USACE Deepening Project b Los Angeles Harbor 6,116,439 clamshell Water Habitat ) 7
Pier 300 1,223,288 °
Pier 400 2,217,209 ¢
Cabirillo Shallow d
Water Habitat 764,555
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Table 3-3 Dredging and Disposal History for Port of Los Angeles
Total Maintenance Dredging Volume = 2,028,391 m? (2,653,035 cy). Total Capital Improvement Dredging Volume = 57,563,016 m? (75,289,580 cy) .
Overall Maintenance Dredging Rate = 84,516 m3/yr (110,543 cy/yr). Overall Capital Improvement Dredging Rate = 3,386,060 m3/yr (4,428,799 cy/yr) k.

(a) Year Indicates start of project.

(b) Capital improvement project.

(c) Anchorage Road Soil Storage Site.

(d) Estimated or maximum permitted amount.

(e) Difference between quantities provided by Source 1 and by other records. Reflects potential quantities unaccounted for by sources available to
present study.

(f) Source:
1. USACE 2003c Zone of Siting Feasibility Study Draft Report.
2. Navigation Data Center. USACE record. http://www.iwr.usace.army.mil/ndc.
3. Ocean Disposal Database. Corps Waterways Experiment Station. http://www.wes.army.mil/el/odd/odd.html.
4. Los Angeles Regional Water Quality Control Board (LARWQCB) 401 Permit Information.

5. USACE and LAD. 1980. Plans and Specifications for Dredging and Outfall Sewer at Los Angeles Harbor, Los Angeles, California
DACW09-80-B-0030.

6. USACE 2000a. Monthly Summary Report No.036, Report Period September 2000, Port of Los Angeles Pier 400 Stage 2 Construction
Project. Prepared by Gahagan & Bryant Associates, Inc.

7. USACE 2002f. Final Supplemental Environmental Assessment for the POLA Channel Deepening Project, San Pedro Bay, California.
Prepared by USACE South Pacific Division.
8. Gahagan & Bryant Associates, Inc. Project Files for Pier 400 Stage 1.
(g) No record.
(h) Source 1 1997 quantities are close to Pier 400 Stage I and II.
(I) 550,536 m3 done by Clamshell, remaining done by hydraulic dredge.
(j) Record indicated 1,633,352 m?® was disposed at both Stage 2 and CSWH.

(k) The POLA Channel Deepening Project began in 2002 and is expected to be completed in 2005. The volume is not included in the total capital improvement dredging volume
and rate since it is an on-going project.
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The sediment accumulated in the harbor is typically silty with varying quality levels
ranging from being appreciably contaminated at certain inner harbor locations such
as Channel Two, to being relatively clean in the approach channel. USACE conducts
maintenance and capital improvement dredging of the federally designated
navigation channels in the harbor, while the POLB is responsible for maintenance
dredging along berthing areas. Table 3-4 presents a chronology of historical
maintenance and capital improvement dredging and disposal events in the POLB

since 1976.

The data indicate that a total of approximately 1.9 million m? (2.4 million cy) has
been dredged from Long Beach Harbor for harbor maintenance from 1976 to 2003, at
an average annual rate of approximately 71,000 m? (93,000 cy) per year. In addition,
a total of approximately 13.0 million m? (17.0 million cy) of dredged material has
been generated from harbor capital improvement projects in Long Beach Harbor

over the same period at an average annual rate of approximately 592,000 m? (774,500

Cy) per year.

3.3.14 Los Angeles River Estuary
The LARE connects the Los Angeles River with San Pedro Bay in the Long Beach

Harbor. As the outlet of the Los Angeles River flood control channel, constructed
during the period of 1919 to 1923, it drains the highly urbanized Los Angeles River
Watershed. Sediment discharged from the Los Angeles River has historically
shoaled in the waterways of the estuary, creating navigation hazards for recreational
and commercial vessels using facilities along the shores of the estuary such as
Queensway Marina, Golden Shore Boat Ramp, Rainbow Harbor/Marina and Long

Beach Shoreline Marina.
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Table 3-4 Dredging and Disposal History for Port of Long Beach
Dredging Disposal Site
Quantity Quantity

Year 2 Project Proponent Project Location (m3) Method Site (m3) Source ¢
1976 Port of Long Beach Harbor Maintenance Long Beach Harbor -h Clamshell LA-2 37,083 1,3
1977 Port of Long Beach Harbor Maintenance Long Beach Harbor - Clamshell LA-2 14,374 1,3
1980 Port of Long Beach Harbor Maintenance Long Beach Harbor -h Clamshell LA-2 45,876 1,3
1981 Port of Long Beach Harbor Maintenance Long Beach Harbor =N Cﬁ?&?g:ﬁg/ LA-2 439,645 3
1981 =N Capital Improvement ° Long Beach Harbor - - Ocean Disposal | 768,378 1
1982 Port of Long Beach Harbor Maintenance Long Beach Harbor - Clamshell LA-2 30,584 3
1982 Port of Long Beach Harbor Maintenance Long Beach Harbor -h Clamshell LA-2 38,230 3
1982 . Harbor Maintenance Long Beach Harbor " N Ocean Disposal | 114,679 f 1
1982 -n Capital Improvement b Long Beach Harbor - - Ocean Disposal 259,949 1
1983 =N Harbor Maintenance Long Beach Harbor =N - Ocean Disposal 11,468 1
1984 Port of Long Beach Harbor Maintenance Long Beach Harbor - Clamshell LA-2 15,292 1,3
1985 Port of Long Beach Harbor Maintenance Long Beach Harbor - Clamshell LA-2 91,752 1,3
1985 Port of Long Beach Harbor Maintenance Long Beach Harbor =N Clamshell LA-2 15,292 1,3
1985 Port of Long Beach Harbor Maintenance Long Beach Harbor - Clamshell LA-2 61,168 1,3
1986 Port of Long Beach Harbor Maintenance Long Beach Harbor -h Clamshell LA-2 30,584 3
1986 =N Harbor Maintenance Long Beach Harbor -h - Ocean Disposal 110,859 1
1987 U.S. Navy " Long Beach, CA - =" LA-2 35,554 1,3
1992 Port of Long Beach Harbor Maintenance Long Beach Harbor - CT:razﬁre/II LA-2 87,929 3

Berths F206 - F207 1,888

. Berths E25 - E26 5,942 Former Ford

1992 | PortofLongBeach | ontofLongBeach 5-Year Clamshell Site 13,908 1,4

Berths F208 - F209 2,194 Berths 95-97

Berths F204 - F205 3,884
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Table 3-4 Dredging and Disposal History for Port of Long Beach
Dredging Disposal Site
Quantity Quantity
Year ® | Project Proponent Project Location (m3) Method Site (m3) Source °
1992 N Capital Improvement b Long Beach Harbor - - Ocean Disposal 550,021 1
1993 Port of Long Beach Harbor Maintenance Long Beach Harbor N Hopper/ clamshell LA-2 462,124 3
1996 N Capital Improvement b Long Beach Harbor =N - Ocean Disposal 535,188 1
Berths E24 - E26 14,909 Clamshell .
1997 | Portof Long Beach | O of Long Beach 5-vear e o 15,826 4
Berths B76 - B79 917 Clamshell
1998 | Portof Long Beach | O Ofl\l;lg?r?teiziils_\(ear Long Beach Harbor 19,144 Clamshell Pier A 19,144 4
1998 Port of Long Beach Pier A Marine T_ermlnal - Inner Long Beach Harbor =N - -h -h 4
Harbor Maintenance
Palo Verdes Shelf 93,000
1998 USACE Main Channel Deepening b Long Beach Harbor 3,828,000 Undefined S. EBZ?rrg\yv I;Ii?nd 811,000 2
Western Anchorage 2,924,000
1999 Port of Long Beach Harbor Maintenance Long Beach Harbor - Hopper LA-2 92,975 1,3
1999 | Portof Long Beach | O °f,\';|‘;’i‘ngte'3nz&:f;5'\(ear Long Beach Harbor 15,215 Clamshell Pier E 15,215 4
1999 Port of Long Beach Capital Improvementb Long Beach Harbor =N Hydraulic LA-2 1,812,102 3
1999 | Port of Long Beach | "' TB'\giir;”ngeZ;TAgaJ West || ong Beach Harbor | 1,524,968 © -h Harbor Infill © 1,524,968 ° 4
Stock Piling -
1999 N Capital Improvement b Long Beach Harbor 491,075 ° =N ) h 1
Capping and Upland -
2000 | Portof LongBeach | O OfA';I‘;’i‘r?te'izan‘;hes'Year Long Beach Harbor 15,368 Clamshell Pier T 15,368 4
2000 | Port of Long Beach | Berths J245-J247 Deepening ° | O™ °f|';i‘;’;% Beach 10,821 Hopper Western Anchorage | 10,821 4
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Table 3-4 Dredging and Disposal History for Port of Long Beach
Dredging Disposal Site
Quantity Quantity Source ®
Year # Project Proponent Project Location (m3) Method Site (m3)
Port of Long Beach d Dry Docks #2 d
; ; . 305,822 305,822
2000 Port of Long Beach Termlr\.a'l Island Coptalrger Pier T Hopper/ and #3 4
Facilities Expansion d clamshell ) d
Western Anchorage 764,555 Navy Mole Site 764,555
2000 - Capital Improvement ° Long Beach Harbor .y -h Harbor Infill 1,666,612 1
2002 | Carnival Corporation | ' assenger Terminal Facility Long Beach Harbor 11468° | Clamshell Pier G © 11,468 4
Long Beach Maintenance
Port of L B h 5.y Long Beach Harbor Clamshell Pier G 11,583
2002 | Portof Long Beach O e >7rear 24,428 Western 4
aintenance Long Beach Harbor Clamshell 12,845
Anchorage
. . Port of Long Beach
2002 | Portof Long Beach Plers G/ Southeast Basin Southeast Basin and 275,010 Hydraulic | Pier G Landfil | 275,010 4
eepening .
Outer Harbor Borrow Site
2003 | Port of Long Beach Piers GISJ Southeast Basin Long Beach Harbor 235,483 _h Western 235,483 4
eepening Anchorage
Total Maintenance Dredging Volume =1,850,825 m3 (2,420,788 cy). Total Capital Improvement Dredging Volume = 13,027,984m? (17,039,960 cy).
Overall Maintenance Dredging Rate = 71,186 m3/yr (93,107 cy/yr). Overall Capital Improvement Dredging Rate = 598,181 m®/yr (1,774,544 cy/yr).
(a) Year Indicates start of project.
(b) Capital Improvement Project.
(c) Harbor Infill site includes Pier E Slip 2, nearshore upcoast from Alamitos Bay west jetty (Peninsula Beach), Navy Mole in West Basin and Main
Channel fill site.
(d) Estimated or maximum permitted amount.
(e) Pier G Berth 236 Wharf Rehabilitation Project.
(f) Difference between quantities provided by Source 1 and by other records. Reflects potential quantities unaccounted for by sources available for present study.
(g) Source:
1. USACE 2003c. Zone of Siting Feasibility Study Draft Report. U.S. Army Corps of Engineers, Los Angeles District.
2. Navigation Data Center. U.S. Army Corps of Engineers, Los Angeles District record. http://www.iwr.usace.army.mil/ndc.
3. Ocean Disposal Database. U.S. Army Corps of Engineers, Waterways Experiment Station. http://www.wes.army.mil/el/odd/odd.html.
4. Los Angeles Regional Water Quality Control Board LARWQCB 401 Permit Information.
(h) No record
Los Angeles CSTF May 2005

Long-Term Management Strategy

93




This page left intentionally blank



Contaminated Sediments in the Los Angeles Region

The sediment in the shoals affecting the navigation channel consists typically of a
relatively high percentage of silt and clay, and is often contaminated and unsuitable
for unrestricted ocean, nearshore, or upland disposal. USACE conducts
maintenance of the navigation channel between Queensway Marina and San Pedro
Bay, for which federally designated channel dimensions were established relatively
recently, at a dredging cycle of approximately two years. The City of Long Beach
has also historically performed maintenance dredging of the estuary on an as-
needed basis to support access to various facilities in the estuary. Table 3-5 presents
a chronology of historical maintenance dredging and disposal events in the LARE

since 1979.

The data indicate that a total of approximately 1.2 million m? (1.9 million cy) has
been dredged from the LARE and vicinity for access and navigation channel
maintenance between 1979 and 2001. The average annual maintenance dredging

rate has been approximately 55,000 m? (72,000 cy) per year over that period.

3.3.15 Alamitos Bay

Alamitos Bay is a recreational harbor that receives watershed runoff directly from
Los Cerritos Channel and indirectly from San Gabriel River located adjacent to the
bay entrance. The bay has been historically dredged by the City of Long Beach every
winter season to maintain channel and basin depths to support boating activities.
Table 3-6 presents a chronology of historical maintenance dredging and disposal

events in the bay during the past decade.

The data indicate that a total of approximately 111,000 m3 (145,000 cy) has been
dredged from Alamitos Bay for entrance channel and basin maintenance from 1994
to 2002. The average annual maintenance dredging rate has been approximately
14,000 m? (18,000 cy) per year over the same period. All dredged sediment is

disposed at nearby beaches indicating a lack of contamination.
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Table 3-5 Dredging and Disposal History for Los Angeles River Estuary
Dredging Disposal
Quantity Quantity
Year ® | Project Proponent Project Location (m) Method Site (m?) Source ©
1979 - Maintenance Los Angeles River Estuary -0 -0 chan 271.;417 1
Disposal
1980 City of Long Beach' Downtown Shoreline Los Angeles River Estuary 841,000 - _ - 7
Marine Mole
1988 City of Long Beach West .Beach Area Long Beach -9 -0 -0 -0 5
Maintenance
1990 USACE Los Angel_es River Los Angeles River Estuary 112,533 Hydraulic/ Confined -0 2
Estuary Maintenance clamshell
1990 USACE Golden Shore Boat Ramp | | o Apoeles River Estuary | 19,114 ° - . . 4
Area Maintenance
Queensway Marina POLB Infill -
1991 USACE Navigation Channel Los Angeles River Estuary 93,276 b - Pier J 93,458 1,4
Maintenance
. Los Angeles River . 8,000- d d d
1992 City of Long Beach Estuary Maintenance Los Angeles River Estuary 15,000 ° -- -- -- 4
. Los Angeles River . 69,000- d d d
1994 City of Long Beach Estuary Maintenance Los Angeles River Estuary 77,000 ° -- -- -- 4
Queensway Marina Long Beach
1995 USACE Navigation Channel Los Angeles River Estuary 229,366 Hydraulic Outer Harbor 230,100 | 1,2,4,6
Emergency Maintenance borrow pit
1997 USACE Maintenance Los Angeles River Estuary 62,428 Hydraulic/ Overboard and - 1,2
clamshell open water
LA River Est LA-2 25,232
iver Estuary : ; :
1999 USACE Maintenance Los Angeles River Estuary 126,330 Hydraulic POLB Infill - 101.098 1,2,3
Pier E ’
2000 City of Long Beach Catalina Qrwses Termlnal Los Angeles River Estuary -0 Hydraulic Harbor Infill 15,000 1,5
Basin Dredging
. . North Energy
2001 USACE LA River =stary PIOU | | os Angeles River Estuary | 103,346 - Island 103,346 1
y Borrow Pit
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Table 3-5 Dredging and Disposal History for Los Angeles River Estuary

Total Maintenance Dredging Volume = 1,213,156 m? (1,586,748 cy).
Overall Maintenance Dredging Rate = 85,613 m?/yr (111,978 cy/yr). Rate is based on records from 1990 to 2001.
(a) Year indicates start of project.
(b) Estimated or maximum permitted amount.
(c) Source:
1. USACE 2003c. Zone of Siting Feasibility Study Draft Report.

2. Navigation Data Center. USACE record. http://www.iwr.usace.army.mil/ndc.
3. Ocean Disposal Database. USACE, Waterways Experiment Station. http://www.wes.army.mil/el/odd/odd.html.
4. USACE1996. LARE Navigation Channel Alternatives. Prepared for USACE.
5. LARWQCB 401 Permit Information.
6. Contaminated Sediments Task Force Metadata.
7. City of Long Beach, personal communication.
(d) No record.

(e) Record not included in total rate due to gap in record.
(f) One-time initial construction project.
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Table 3-6 Dredging and Disposal History for Alamitos Bay
Dredging Disposal
Project
Year ? Proponent Project Location Quantity (m3) Method Site Quantity (m3) Source ¢
1988 City of Long East Beach Area East Beach _d _d _d _d 1
Beach Maintenance
1994 Cltyé;);l&?ng Harbor Maintenance | Entrance Channel 10,226 Hydraulic East Beach ® 10,226 1
1995 Cityof Long | Alamitos Bay Basin Basin One 13,284 Hydraulic | EastBeach® 13,284 1
Beach One Maintenance
1996 Cltyég;;(‘)ng Harbor Maintenance | Entrance Channel 34,405 Hydraulic East Beach ® 34,405 1
1997 Cltyég;;c])ng Harbor Maintenance | Entrance Channel 5,373 Hydraulic East Beach ® 5,373 1
1998 C't)ég;;?ng Harbor Maintenance | Entrance Channel 11,010 Hydraulic East Beach ® 11,010 1
1999 C'%Z;'&?ng Harbor Maintenance | Entrance Channel 2,515 Hydraulic East Beach ® 2,515 1,2
2001 Cltyég;;?ng Harbor Maintenance | Entrance Channel 14,144 Hydraulic East Beach ° 14,144 1,2
2002 C't)ég;::‘r?ng Harbor Maintenance | Entrance Channel 19,680 Hydraulic East Beach ® 19,680 1,2
Total Maintenance Dredging Volume = 110,637 m3 (144,708 cy).
Overall Maintenance Dredging Rate = 13,830 m3/yr (18,088 cy/yr).
(a) Year indicates start of project.
(b) Beach nourishment 30.3 meters offshore at east end of East Beach adjacent to Alamitos Jetty.
(c) Source:
1. LARWQCB 401 Permit information.
2. Dredging volume obtained from post-dredging seasonal report from the City of Long Beach to USACE.
(d) Permit exists, but no quantity information.
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3.3.1.6 Historical Dredging and Disposal Summary

In the last three decades, the Region has generated substantial amounts of dredged
material from maintenance and capital improvement projects in its major harbors,
marinas, and navigation channels. Table 3-7 summarizes the historical dredging

volumes from major dredging sites in the Region.

Table 3-7
Los Angeles Regional Dredging Quantities
Period of Maintenance Capital Improvement
Available Dredging Dredging
Location Record (m) (m3fyear) (m) (m®/year)
Marina del Rey 1969-1999 1,469,000 49,000 - -
Port of L
ort o1 Hos 1978-2002 | 2,028,000 | 85000 | 57,563,000 | 3,386,000
Angeles
Port of Long
1976-2003 1,851,000 71,000 13,028,000 592,000
Beach
Los Angeles
, 1979-2001 1,213,000 86,000* - -
River Estuary
Alamitos Bay 1994-2002 111,000 14,000 - -
Regional Total | 6,672,000 274,000 70,591,000 3,978,000

* Rate based on record between 1990 and 2001.

The dredging history in the Region based on available records indicates that a total
of approximately 6.7 million m? (8.7 million cy) of dredged material has been
generated from harbor and channel maintenance projects over the past few decades
at an annual rate of approximately 274,000 m? (359,000 cy) per year. Among the total
dredged volume, approximately 70.6 million m? (92.3 million cy) of the dredged
material has been generated from capital improvement projects in the Ports over the
same period at an annual rate of about 4 million m? (5.3 million cy) per year. The
data indicate that capital improvement projects for the two Ports historically
generated more than 10 times the contaminated sediments than those resulting from

maintenance projects.

Disposal practices in the region include harbor infill, open ocean disposal, nearshore
open water disposal, beach fill, SWH fill, and stockpiling. Table 3-8 presents the

quantities by disposal methods for materials from the major dredging sites in the
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region. Harbor infill includes records for Port fill activities and confined disposals.
Open ocean disposal refers to sites such as LA-2 or LA-3. Nearshore open water
refers to disposal records for nearshore, overboard, and borrow pit (e.g., North
Energy Island Borrow Pit [NEIBP]). Beach fill include beach placement and
nourishment. SWH indicates disposal at locations designated for SWH. Stock piling
refers to the disposal of dredge material at the Anchorage Road Soil Storage Site
(ARSSS) for the POLA and Western Anchorage for the POLB. The mixed disposal
method refers to the combination of harbor infill and SWH disposal records in which
the volume breakdown for each method was not available. Volumes from disposal
events with methods that are indeterminate from available records are grouped

under “unspecified”.

Table 3-8
Los Angeles Regional Disposal Method Volumes (m®)
Port of Los Angeles
Disposal Marina del | Port of Los Long River Alamitos Regional Percent of
Method Rey Angeles Beach Estuary Bay Total Total
Harbor Infill 438,000 41,133,000 4,639,000 410,000 - 46,631,000 60%
Open
40,000 3,154,000 5,661,000 297,000 - 9,152,000 12%
Ocean
Nearshore
16,000 36,000 904,000 395,000 - 1,351,529 2%
Open Water
Beach Fill 931,000 - - - 111,000 1,042,000 1%
Shallow
Water 44,000 2,572,000 - - - 2,616,000 3%
Habitat
Stock Piling - 245,000 3,674,000 - - 3,919,000 5%
Mixed* - 12,435,000 - - - 12,435,000 16%
Unspecified - 17,000 - 111,000 - 128,000 <1%

* Disposed as harbor infill or SWH.

The disposal data indicate that approximately 60 percent (46.6 million m?) of the total
historical volume of dredged material from the region has been used as infill for
harbor infrastructure development and expansion projects at the POLA and POLB.
This is followed by 12 percent disposed of offshore at designated ocean disposal sites
including LA-2 and LA-3 and 2 percent at nearshore disposal sites such as the NEIBP
and South Energy Island Borrow Pit. Beach fill and SWH fill, two of the primary
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beneficial reuses practiced in the Region, have accounted for approximately 1 percent
and 3 percent of the total disposal volume in the Region, respectively. In addition, 5
percent of the total historical volume generated in the region has been kept for stock
piling at the Ports’ storage facilities. A significant 16 percent of the total volume was
disposed as mixed that included both harbor infill and SWH. This volume was from
two of the capital improvement projects at the POLA. The unspecified disposal

volumes were minimal relative to the total dredge volume.

The volumetric breakdown between contaminated and uncontaminated (clean)
dredged material could not been determined on a project-by-project basis. The
disposal method does not always indicate if the dredge material is contaminated or

uncontaminated, although open ocean disposal is only allowed for clean material.

3.3.2 Projected Future Contaminated Sediment Quantities

In this section, the projected quantities of contaminated sediment for the Study Area are
discussed. The projected quantities are based on future dredging and disposal needs
estimated from historical dredging rates and discussions with agencies responsible for

conducting dredging operations (e.g., USACE, POLA, POLB, and City of Long Beach).

Anticipated capital improvement projects are expected for the POLA, POLB, and
Alamitos Bay. Both Ports have very accurate projections for the capital improvement
and maintenance needs over the next five to six years. For the other locations, agency
maintenance projections are based on historical records. These future projections can be
fairly accurate until the effects of source control measures to reduce sediment (especially

contaminated sediment) loads to the coast come into effect.

3.3.2.1 Marina del Rey

USACE anticipates continuing its regular maintenance dredging programs at the
Marina del Rey entrance channels. Historically, Marina del Rey requires dredging
every three to five years. The projected maintenance dredging need is anticipated at
a rate of 50,000 to 100,000 m? per year, which is consistent with the historical
dredging rate. It is estimated that about one-fourth to one-third of the dredge

volume will be contaminated. The next dredge event is planned for 2005 with an
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expected volume of 300,000 to 350,000 m®. No capital improvement projects are
expected for Marina del Rey in the near future. However, the USACE is planning a
feasibility study to restore a wetland at the Lower Ballona Creek which may require

dredging and disposal of dredged materials.

The projected rate is expected to continue until a sediment control alternative is
implemented. USACE is currently conducting a feasibility study to evaluate several
sediment control alternatives at Marina del Rey and along Ballona Creek to reduce
sediment depositions at the harbor entrance and hence reduce the need for future
maintenance dredging. In addition, source control best management practices
(BMPs) have been and will continue to be installed in portions of the Ballona Creek

watershed.

3.3.2.2 Port of Los Angeles

Currently the POLA Channel Deepening Project is underway, as discussed
previously. The project is expected to generate 6.1 million m? of sediment by the
projected completion in 2005. Disposal will be limited within the POLA for harbor
infill and shallow water habitat. The Channel Deepening Project is not considered in
the evaluation of future dredging and disposal needs since disposal needs have
already been met. The POLA is currently planning other dredging projects
scheduled between 2004 and 2009. These anticipated maintenance and capital
improvement activities for the POLA are listed in Table 3-9. Several capital
improvement projects shown in the table will involve substantial landside cutting
(these cut volumes are shown in parentheses in the table). Strictly speaking, these
are a combination of excavation and dredging activities (delimited at +4.8 feet
MLLW), but the cut volumes are included because they add to the need of

identifying suitable disposal sites for the Region.
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Table 3-9

Projected Future Dredging of Sediment Quantities in the Port of Los Angeles

Year * Total Volume (m®) | Contaminated Volume (m® | Dredging Location Comment
570 Berth 36 Maintenance
4,000 Berths 90-92 Maintenance
3,800 Berths 93A-93B Maintenance
5,000 Berths 122-124 Maintenance
5,100 Berths 127-131 Maintenance
2004 69,470 10,200 Berths 153-155 Maintenance
2,200 Berths 165-166 Maintenance
8,000 Berths 177-179 Maintenance
6,300 Berths 180-181 Maintenance
19,300 Berths 226-231 Maintenance
5,000 Berth 240B Maintenance
8,400 Berths 57-58 Maintenance
7,600 Berths 59-60 Maintenance
770 Berth 94 Maintenance
15,300 Berths 136-139 Maintenance
69,470 7,600 Berths 195-199 Maintenance
3,800 Berth 200A Maintenance
6,100 Berths 206-209 Maintenance
2,300 Berths 210-211 Maintenance
2005 6,100 Berths 225-225 Maintenance
11,500 Berths 232-236 Maintenance
168,200 .
(145.300) 2 168,200 Berths 145-147 Capital Improvement
57,300 )
(35,100) 2 29,100 Berths 173 & 176 Capital Improvement
260,000 )
(206,500)? 130,000 Berths 206-209 Capital Improvement
520,000 .
(405,200)2 260,000 Berths 226-236 Capital Improvement
760 Berth 36 Maintenance
11,500 Berths 45-47 Maintenance
7,650 Berths 49-50 Maintenance
3,100 Berths 87-90 Maintenance
81.160 7,650 Berths 174-176 Maintenance
2007 7,650 Berths 182-186 Maintenance
15,300 Berths 187-190 Maintenance
15,300 Berth 240Z Maintenance
4,600 Berth 240A Maintenance
7,650 Berths 258-260 Maintenance
994,000 .
(909,900)2 497,000 Berths 122-129 Capital Improvement
2008 813,500 160,600 Berths 214-218 Capital Improvement
(183,500)
2009 41,100 3,800 Berths 51-55 Maintenance
1,500 Berths 70-71 Maintenance
3,800 Berths 118-120 Maintenance
3,800 Berths 148-151 Maintenance
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Table 3-9
Projected Future Dredging of Sediment Quantities in the Port of Los Angeles
Year * Total Volume (m®) | Contaminated Volume (m® | Dredging Location Comment
6,100 Berths 167-169 Maintenance
1,500 Berths 191-194 Maintenance
7,650 Berths 212-215 Maintenance
7,650 Berths 216-221 Maintenance
1,500 Berths 238-239 Maintenance
3,800 Berths 261-269 Maintenance
252,300 .
2 130,000 Berth 136 Capital Improvement
(211,000)

Note: Estimated dredge volumes at the time of report preparation. This information is provided for reference purposes only.
1. Year indicates first year of estimate schedule for Capital Improvements.
2. Volume for landside cutting.

Over the next six years, the POLA is expecting to generate a total of 261,200 m® due
to maintenance dredging (a rate of 44,000 m? per year). It is expected that all
maintenance dredging sediment will be contaminated. Several capital improvement
projects have been proposed for the POLA. Capital improvement projects are
estimated to generate 2.58 million m? of sediment over the next six years (429,000 m3
per year) with 1.38 million m? (1.8 million cy), or 53 percent being contaminated.
The combined maintenance and capital improvement projects for POLA will
generate a total of 2.84 million m? sediments (473,000 m? per year) over the next six

years, and a total of 1.636 million m? (2.14 million cy) of contaminated sediment.

Other capital improvement projects in the preliminary planning phase include the
Cabrillo Marina Phase II and Waterfront Development projects. In addition,
remedial action is also being contemplated for Consolidated Slip at the POLA.

While sediment characterization in the Consolidated Slip is still underway,
preliminary estimates indicate that about 400,000 to 800,000 m? are contaminated, not

including the upstream Dominguez Channel sediments.

The projected maintenance dredging rate of 44,000 m? per year and capital
improvement dredging rate of 1.38 million m? are lower than historical rates.
Between 1978 and 2002, the average maintenance dredging rate was 85,000 m? per
year. The capital improvement dredging rate was estimated to be 3.4 million m? per

year from 1980 to 1997.
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3.3.2.3 Port of Long Beach
Similar to the POLA, the POLB has a fairly accurate projection of their dredging and

disposal needs due to maintenance dredging and capital improvement projects over

the next four to five years (2004 to 2008). A summary of these anticipated

maintenance dredging and capital improvement projects over the next five years is

listed in Table 3-10. The total volumes presented in the table include portions

generated from landside cutting or shoreline excavation (shown in parentheses

under the contaminated volume). Strictly speaking, these are not dredging activities,

but the cut volumes are included because they add to the need of identifying

disposal sites for the Region.

Table 3-10
Projected Future Dredging of Sediment Quantities in the Port of Long Beach
Total Volume Contaminated
Year ' (m?) Volume (m®) Dredging Location Comment
Capital | t
841,000 650,000 Pier T Wharf Extension, Phase 2 aprial Tmprovemen
(2005)
2004 321,000 268,000 Back Chﬁg”pfgy:r‘ggﬁtﬁson Safety Capital Improvement
On-Going Maintenance Dredge (5-yr permit Maintenance
153,000 153,000 June 30, 2003-2008) (2008) 3
1,223,000 (1,050,000) 2 Pier S Dike Realignment & Berth Capital Improvement
2005 . . .
765,000 0 Main Channel g::iﬂew%%zzgse Il & Turning Capital Improvement
77 000 77 000 Pier T Berth T126 LNG Terminal to -50 ft, | Capital Improvement
: , MLLW (2007) 3
Pier T Berth T124 Liquid Bulk Terminal to— | Capital Improvement
2006 593,000 153,000 80 ft, MLLW 2007) 3
( )
Capital Improvement
765,000 (765,000) 2 Pier E Slip 3 Widening prial Improv
(2007)
Undefined® 306,000 306,000 DTSC/Navy Mandated Cleanup of AOEC-A Capital Improvement
naetine
1,147,000 (1,147,000) 2 Pier F South Tip Removal Capital Improvement

Note: Estimated dredge volumes at the time of report preparation. This information is provided for reference purposes only.

1. Year indicates first year of estimate schedule for Capital Improvements.
2. Shoreline Excavation.

3. Expected Completion Date.
4. Undefined but expected to be within five years.

The POLB estimates a total maintenance dredge volume of 153,000 m? (200,000 cy)

between 2004 and 2008 resulting in a maintenance dredging rate of 31,000 m? per

year. For planning purposes, all sediments from maintenance dredging are
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considered contaminated. The total projected sediment volume from capital
improvement projects (dredging and shoreline excavation) is estimated to be 6
million m? (8 million cy) for a rate of 1.2 million m?®per year. The contaminated
portion from capital improvement projects is estimated at 4.4 million m? (5.8 million
cy) for a rate of 873,000 m? per year. The total five-year projected dredge volume for
both maintenance and capital improvements is 6.2 million m? (8.1 million cy) with a
rate of 1.24 million m? per year. Of the total volume, 74 percent is contaminated for a

volume of 4.6 million m? (6 million cy).

Compared to the POLA, the POLB had an average annual maintenance dredging
rate of approximately 71,000 m® per year and an average dredging rate for capital

improvement projects of approximately 644,000 m? per year from 1976 to 2003.

Additional dredging projects that may occur after Year 2008 include Pier S Berth 100
Wharf, Pier F South Lumber Terminal, and Mandated IR Site (West Basin) cleanup
that may generate 638,400 m? (835,000 cy) of contaminated sediment.

3.3.24 Los Angeles River Estuary

USACE and the City of Long Beach estimate that the need for maintenance dredging
at the LARE at about 53,000 m? (69,187 cy) per year. It is estimated that 25 percent of
the total will be contaminated. Currently, there are no methods to separate the
contaminated fraction from the total dredged volume. Thus, the entire quantity would
be required to be treated as contaminated. The City of Long Beach is currently
considering an expansion project at the downtown shoreline marina which may
require the use of fill material. If this project were to move forward it may provide a

disposal location for some of the projected dredge material from the LARE.

The estimated dredging need is expected to continue until sediment control BMPs are
implemented within the Los Angeles River watershed to achieve the total maximum
daily loads (TMDLs) that will be established in the future. BMPs to reduce sediment
and contaminants have been installed and will continue to be implemented in portions
of the watershed. It is difficult to determine when these BMPs will be fully in-place
and what impact it will have on the sediment load to the LARE.
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3.3.25 Alamitos Bay

For the future dredging and disposal needs for Alamitos Bay, the City of Long Beach
expects to continue the annual maintenance dredging of the entrance channel.
Historical maintenance dredging records for Alamitos Bay indicate an average
annual dredging rate of approximately 14,000 m? (18,276 cy) per year. The City of
Long Beach is also planning a capital improvement project of the Alamitos Bay
Marina. This project is expected to generate 153,000 m? (200,000 cy) of sediment over
three years and it is expected that one-fourth of the total volume (39,000 m? or 50,911

cy) will be contaminated.

3.3.2.6 Projected Future Contaminated Sediment Summary

Future quantity of contaminated sediments for the CSTF Study Area has been
estimated based on projected dredging and disposal needs and historical dredging
records. Projections obtained from USACE, POLA, POLB, and the City of Long
Beach for maintenance and capital improvement needs reflect relatively accurate
quantities of contaminated sediment expected to be generated. A summary of the
projected contaminated sediment quantities are shown in Table 3-11. These
estimates do not account for potential sediment source reductions attributed to

source control measures being implemented in the various watersheds.

Table 3-11
Summary of Projected Contaminated Sediment Quantities

Average Annual Maintenance

Dredging Rate Capital Improvement Dredging
Location Total Contaminated Total Contaminated
50,000 —
Marina del Rey 3 174 -1/3 0 0
100,000 m
2,576,000 m* | 1,375,000 m®
Port of Los Angeles 44,000 m* 44,000 m*
over 6 years over 6 years
s s | 6,038000m® | 4,416,000 m®
Port of Long Beach 31,000 m 31,000 m
over 5 years over 5 years
Los Angeles River Estuary 53,000 m® 53,000 m® 0 0
153,000 m* | 39,000 m> over
Alamitos Bay 14,000 m* 0
over 3 years* 3 years*

Note: Estimated dredge volumes at the time of report preparation. This information is provided for reference
purposes only.
* One-time event.
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3.4 Sources of Contaminants

Primary sources of contaminated sediments to the coastal waters of the Region include
historical contamination, marine vessel activities, port operations, and, most-significantly,
storm water runoff. This section discusses historical and current sources of contaminants to
the Study Area. Historical sources are defined in this document as those sediments initially
deposited historically, but that remain in the environment. In some cases (e.g., the
Consolidated Slip), a historical source can become a new source if the historical sediments

are available for remobilization and/or transport to other areas.

3.4.1 Historical Sources

Primary historical sources of contaminants to the Study Area include ports, marinas,
and storm water runoff. Storm water runoff includes both point source discharges into
storm drains leading to the Study Area and non-point discharge from surface street
runoff into collector drains. Wastewater treatment plant discharges can also be included

in this category.

34.1.1 Ports and Marinas

Ports and marinas share some aspects that contribute to elevated concentrations of
contaminants in sediments while others aspects are specific to each. The POLA and
POLB have a history of a variety of land uses relating to the transfer of fishery
resources, bulk liquid and solid cargo, and passengers between land and vessels.
The Ports have been designed to facilitate these transfers, and commensurate
development of shoreline infrastructure to support fueling, cargo and passenger
transfer from vessel to overland transport, and shipbuilding/ship repair has been
developed over the past century. Release of contaminants over the past century due
to a combination of accidental release, ignorant pollution (especially prior to
approximately 1960), and intentional discharges, combined with the scale of the
Ports” operations, has resulted in the accumulation of contaminants in harbor
sediments. Large areas within the ports historically impacted by these releases have
been dredged over the past 20 years due to channel and berth development projects

and shoreline construction activities.
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Marinas in the CSTF Study Area have had a more limited use compared to the two
main Ports. Historically, sediment contamination in marinas can be attributed to
releases from commercial and private vessels, their proximity to points of storm
water discharge, and low circulation environments. Operationally, the marinas
contribute to sediment contamination through the actions of a minority of boaters
whose poor “housekeeping practices” result in the release of contaminants such as
fuel, lubricating oils, bilge water, and debris. Boat anti-fouling paints also contribute
contaminants (especially organotins and heavy metals) to the environment via
leaching (Schiff et al. 2003) and from the release of sanding dust. Specific sites
within marinas, such as boatyards or fuel docks, may contribute pollutants at a

disproportionate rate and may function as point sources of specific contaminants.

Historical releases of contaminants into the environment in some cases result in
ongoing impacts well beyond the time of discharge due to the persistence of organic
chemicals such as organochlorine pesticides and PCBs. Likewise, heavy metals
generally are stable when incorporated in sediments, and remain a potential ongoing

source in the event of sediment mobilization.

3.4.1.2 Watersheds

Storm water runoff from the watersheds in the region is known to be the
predominant historical source of contaminated sediments to the coastal waters of the
Region. Runoff flow during major storms carry sediments eroded or mobilized from
the watersheds to the coast through major streams. The sediments tend to settle and
form shoals at the river mouths where major navigation channels are often located.
While portions of the sediment bypass the navigation channels and join the natural
littoral processes along the coast, the sediments that deposit into the navigation
channels eventually create navigation hazards and require management through
maintenance dredging. Historically, significant volumes of sediment that typically
shoal up navigation channels in Marina del Rey Harbor and the LARE contained

chemical concentrations deemed unacceptable for unrestricted open water disposal.

The primary historical contaminant point source important on a regional basis is the

discharge of treated municipal wastewater offshore onto the Palos Verdes Shelf and
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into Santa Monica Bay. Discharge from the Los Angeles County Sanitation Districts’
ocean outfalls has resulted in a 6-hectare (17-acre) area of sediments contaminated
with 100 metric tons of DDTs and 10 metric tons of PCBs. The discharge of
wastewater and sludge (now terminated) from the City of Los Angeles has resulted

in areas of sediment contamination and biological impacts within Santa Monica Bay.

In addition to periodic maintenance dredging, dredging of contaminated sediments
for remediation purposes as a result of storm water runoff is expected to
occasionally occur in the region. This will produce additional quantities and add to
the regional loading rate of contaminated sediments requiring management. One
example is the proposed remediation of the Dominguez Channel/Consolidated Slip
in the Los Angeles Harbor, which could generate well over 76, 000 m? (100,000 cy) of

contaminated sediment.

3.4.2 Current Sources

3421 Marine Vessel Activities

Marine vessel activities in and around regional harbors contribute contaminated
particulates to the bottom sediments in the coastal waters of the Region. Release of
contaminated particulates can be associated with the sloughing, sanding, and
scraping of antifouling vessel bottom paints, spillage of oil and wastes, and corrosion
and disintegration of metal components on vessels, among other causes. Released
contaminated particulates tend to settle at the bottom in and around harbors and,

particularly, at berthing locations.

Typical contaminants associated with the particulates include tributyltin (TBT),
metals and PCBs from antifouling paints, PAHs from oil spillage, bacteria from boat
wastes, and metals from corroded fragments of vessel metal components. Although
the particulate fractions of contaminant loadings from marine vessel activities in the
regional harbors have not been quantified or estimated, prior studies have indicated
that the total loadings of contaminants from marine vessel activities are comparable
to the combined loadings from wastewater plants and runoff in the Region for
certain constituents (SCCWRP 1973 and SMBRP 1994a). It is, therefore, expected

that marine vessel activities can be a significant source of contaminated sediments in
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regional harbors (Soule and Oguri 1987 and SMBRP 1994a). Further study, however,
is needed to provide loading estimates for the particulate fractions of the total

contaminant releases from marine vessel activities.

3.4.2.2 Port Operations

Port operations in the LA/LB Harbors contribute contaminated particulates to the
coastal waters in San Pedro Bay. Industrial activities such as cargo handling and
heavy machinery operations at the shipping terminals tend to release contaminated
particulates to the harbor waters either directly, by wind, or as runoff.
Contaminated particulates can originate from spillage of oil, chemicals, and
operational wastes, spillage from bulk cargo, and industrial dusts. Wind transports
the contaminated particulates on the ground at terminals and wharves into the
harbor waters on a year-round basis. Storm water runoff washes the contaminated
particulates into the harbors through local drains during storm events. The
contaminated particulates released into the harbor waters tend to settle and
accumulate on the harbor bottom, especially in the inner harbors where tidal

flushing is typically weak.

Historically, sediments in the LA/LB Harbors were found to be contaminated at
numerous locations including the Southwest Slip and Consolidated Slip in the Los
Angeles Harbor, and the Southeast Basin, West Basin, and Pier J in the Long Beach
Harbor (SWRCB 1998). A total of approximately 1.5 million m? (2 million cy) of
contaminated sediments were dredged from the POLB Pier T in 1999 for capital
improvement (USACE 2003b). Industrial or military port operations are a common
contaminated sediment-producing attribute of the contaminated sites in the harbors.
With the possible exception of the Consolidated Slip in the Los Angeles Harbor,
where sediment contamination has been largely attributed to the storm water runoff
from the Dominguez Channel, historical port operations are a potentially major
source of contamination at terminal sites within the harbors where sediments were

found contaminated.
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3.4.2.3 Watersheds

Discharges to the estuarine and marine environments via storm water pathways
contribute a variety of contaminants to sediments within the Study Area. Storm
water discharge into the coastal environment is probably the single most important
ongoing process impacting the sediment quality within the Study Area. Major storm
water discharge areas associated with contaminated sediment within the study area
include Ballona Creek, Dominguez Channel, the Los Angeles River, and the San

Gabriel River. A map showing these four watershed areas is provided in Figure 3-1.

Ballona Creek Watershed

Ballona Creek is a nine-mile long flood protection channel that drains an area of
approximately 337 square kilometers (130 square miles). The major tributaries
include Centinela Creek, Sepulveda Canyon Channel, Benedict Canyon Channel,

and numerous storm drains.

Ballona Creek is designed to discharge to Santa Monica Bay approximately 2,022 m?
per second (m?/sec) (71,400 cubic feet per second [cubic ft/sec] from a 50-year
frequency storm event. The watershed is comprised of all or parts of the cities of
Beverly Hills, Culver City, Inglewood, Los Angeles, Santa Monica, West Hollywood,
and unincorporated Los Angeles County (LACDPW 2003a). Approximately 90

percent of the watershed is developed.

Dominguez Channel Watershed

The Dominguez Channel Watershed is comprised of approximately 285 square
kilometers (110 square miles) and defined based on systems of storm drains and
smaller flood control channels. The watershed is highly urbanized with 96 percent
of the area developed (LACDPW 2003a) including transportation and industrial land

uses.
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The Dominguez Channel Watershed Management Area (WMA) defined by the
LARWQCB includes both the Dominguez Channel Watershed and drainage area for
the inner LA/LB Harbor Complex. The Dominguez Channel receives about half of
the 141 National Pollutant Discharge Elimination System (NPDES) general permit
discharges in the WMA and the remaining are discharged into the inner LA/LB
Harbor Complex. Major dischargers in the WMA include a secondary-treated
effluent of a publicly owned treatment works (POTW), two generating stations, and
six refineries. There are additional 424 discharges under the general industrial storm
water permit and 115 sites with construction storm water permits. Majority of the
industrial and construction discharges are located within the Dominguez Channel
Watershed in the cities of Gardena, Wilmington, Torrance, and Carson and include

warehousing, auto wrecking, and metal plating facilities (LARWQCB 2001).

Los Angeles River Watershed

The Los Angeles River Watershed drains an area of over 2,135 square kilometers (824
square miles) from the eastern portions of Santa Monica Mountains, Simi Hills, and
Santa Susana Mountains to the San Gabriel Mountains in the west. The upper
portion of the watershed is covered by forest or open space in the mountainous
Angeles National Forest, while the remaining portion is highly developed with
commercial, industrial, or residential land uses. The formerly free flowing Los
Angeles River was channelized between 1914 and 1970 to control runoff and reduce
the impacts of major flood events in the region. Today, 94 percent of the Los

Angeles River is lined (77 kilometers out of 82 kilometers).

Tributaries in the San Fernando Valley include the Pacoima and Tujunga Wash flow
from the San Gabriel Mountains and the Burbank Western Channel and Verdugo
Wash flow from the Verdugo Mountains. The Los Angeles River bends around the
Hollywood Hills towards Griffith and Elysian Parks and then turns southwards
through the Glendale Narrows, where a high water table prevented concrete lining.
South of the Glendale Narrows, the river is again a concrete channel joined by the
Arroyo Seco (which drains portions of Pasadena and the Angeles National Forest),
Rio Hondo, and Compton Creek Tributaries. The Los Angeles River is hydraulically
connected to the San Gabriel River via the Rio Hondo through the Whittier Narrows
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Reservoir during large storm events. The concrete-lined channel continues until
reaching Willow Street in Long Beach where the channel has a soft bottom and
concrete sides and where tidal influence begins. The LARE continues for three miles
before joining San Pedro Bay at Queensway Bay. There are 22 lakes or retention
basins within the Los Angeles River Watershed including Devil Gates Dam, Hansen
Basin, Lopez Dam, Pacoima Dam, and Sepulveda Flood Control Basin (San Fernando
Valley). There are also a number of spreading grounds including sites at Dominguez

Gap, the Headworks, Hansen Dam, Lopez Dam, and Pacoima Dam (RWQCB 2001).

Prior to channelization?, the Los Angeles River had intermittent flow during much of
the year with many of its tributaries only reaching the river during storm events.
The current flow in the river is effluent dominated (majority of low flow from
wastewater treatment) with approximately 80 percent originating from dischargers
and 20 percent of flow coming from storm drain runoff and ground water reaching
the surface. Water quality is impaired primarily in the middle and lower portions of
the watershed due to runoff from the commercial, industrial, residential, and other
urban land uses (LACDPW 2003b). There are 147 permitted discharges directly into
the Los Angeles River, including four wastewater treatment plants. There are 1,307
dischargers under the general industrial storm water permit with the largest
numbers from the cities of Los Angeles, Vernon, South Gate, Long Beach, Compton,
and Commerce. A large portion of the discharges are from metal plating,
warehousing, auto wrecking, and recycling businesses. In addition, there are 204
construction sites under construction storm water permits primarily located in the

San Fernando Valley (LARWQCB 2001).

San Gabriel River Watershed

The 1,785-square kilometer (689-square mile) San Gabriel River Watershed starts in
the San Gabriel Mountains in the Angeles National Forest. The upper portion of the
watershed is primarily riparian and woodland habitats and open space with areas of
high recreational use. In addition, there is a series of flood control dams or
reservoirs that require frequent removal of deposited sediments to preserve the

flood control capacities. Larger spreading grounds for ground water recharge are

3 Straightening and lining with concrete to maximize flow.
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located in the middle portion of the San Gabriel River Watershed. The San Gabriel
River is hydraulically connected to the Los Angeles River via the Rio Hondo through
the Whittier Narrows Reservoir during large storm events. The lower portion of the
San Gabriel River is concrete-lined through the highly urbanized areas of the County
(LARWQCB 2001). The major tributaries to the San Gabriel River include Walnut
Creek, San Jose Creek, Coyote Creek, and numerous storm drains (LACDPW 2003b).

Thirty-nine of the 109 NPDES permittees discharge directly into the San Gabriel
River, 21 into Coyote Creek and 12 into San Jose Creek. There are 10 major NPDES
dischargers including four POTWs. There are 534 dischargers under the general
industrial storm water permit, mostly in the cities of Industry, Irwindale, Pomona,
and Santa Fe Springs. A large portion is from auto wrecking, lumber, metal plating,
trucking, and die casting businesses. In addition, there are 175 construction sites

under the construction storm water permit (LARWQCB 2001).

The Los Cerritos Channel and Alamitos Bay WMA is situated between the southern
end of the Los Angeles and San Gabriel Rivers. The Los Cerritos Channel is
concrete-lined above the tidal influence (Anaheim Road) and drains a small dense
urban area of east Long Beach. The channel empties into the Los Cerritos Wetlands,
which connects to Marine Stadium and Alamitos Bay. To the northwest of Marine
Stadium, Colorado Lagoon receives discharges from five storm drains and is tidally
connected to Marine Stadium via a culvert. Marine Stadium is a recreational facility
connected to Alamitos Bay, and empties into the Pacific Ocean adjacent to the San
Gabriel River. The Los Cerritos Channel has a small hydraulic connection to the San
Gabriel River due to a power plant intake within Alamitos Bay Marina and
discharges into the San Gabriel River Estuary. There are 12 permittees under the
general NPDES permit that discharge into the Los Cerritos Channel or Alamitos Bay.
In addition, there are two municipal storm water permits, 17 dischargers under an
industrial storm water permit that include aircraft or watercraft production or
maintenance in Long Beach, and 15 construction sites under the construction storm

water permit (LARWQCB 2001).
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Storm Water Runoff

Storm water runoff as a major source of sediments to the coastal waters in the Region
comes from numerous upland sources including human activities, natural processes
associated with land uses, and point dischargers. Land use related sediment sources
are normally analyzed based on loading rates developed from monitoring or
modeling studies. Sediment loading from point source discharge is generally
documented through the NPDES reporting procedures. While point source
dischargers primarily contribute fine particulates to coastal sediments and are
generally the dominant sediment producer during dry seasons, storm water runoff
from upland source areas under wet weather conditions produce the bulk of the

sediments that shoal up the coastal navigation channels in the Region.

The primary sources of total sediment production in the watersheds of the Region
include transitional lands (construction and development), foothills, canyons, and
burned areas. Over one hundred debris basins are presently in place at the outlets of
canyons and foothills to trap eroded sediment and thus reduce sediment delivery to
the coast. In addition, over 200 soil stabilization structures were constructed and are
functioning to prevent erosion in the canyons. Emergency structures have also been
constructed downstream of burned areas in the watersheds to trap eroded sediment

and debris.

It has been recognized based on sediment quality data from regional dredging areas
that it is the fine-grained fraction of the sediment deposits that is frequently
contaminated and creates management problems. Unlike coarse sediments, which
tend to originate from pervious